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ISOLATION OF SUBtERRANEAN ZONES 

Cross Reference To Related Am^leatlons 

Thb sppUcation !s a contimjation-in-;^ of U.S, patent application senia! number 
5 .OS/969,922, attorney dockrt . nijmt)er 25791.69. filed on 10/3/2001. that was a 
continuation^n-part of U.S. patent appPcatton serial nuniber 09/440,338, attonwy 
docket nmtoer 2S791.9.02. fDed on 11/15/1999. that issued as U.S. Patent No. 
6,328,113. that dabned the benefit of the fWng date of U.S. provisional patent 
^plication serial number 60/108,566, atlbm^ docket number 25791.9, filed on 
10 1 1/16/1098, the disctostros of which are incorporated herein by reference. 

09/454.139, attorney docket no. 25791.03.02, fDed on 12/3/1999. (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. ^91.7.02, filed on 2^3/2000, 

15 (3) U.S. patent appllcatton serial no. 09/502.350. at!orr»y docket no. 25791.6.02. filed 
on 2/10/2000, (4) U.S. patent appBcation serial no. 09/440.338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent appHcation serial no. 09/523.460, 
attorney docket no. 25791.11.02, filed on- 3/10/2000, (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 09^11.941. attomey docket no. 25791.16.02, filed on 2^4/2000. 
(8) U.S. patent applrcatnn serial no. 09/586,946, attomey docket no. 25791.17.02. filed 
on 6/7/2000. (9) U.S. patent aMcalion swial no. 09/559,122. attomey dodwt no. 
25791.23.02. filed on 4/26/2000, (10) PCI patent appUcation serial no. 
PCTAJSOO/18635, attomey docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 

25 provistonal patent applicatkm serial no. 60/162,671. altom^ docket no. 25^1.27, filed 
on 11/1/1999, (12) U.S. provistonai patent appHcatkm serial no. 60/154.047, attomey 
dodtat no. 25781 .29. filed on 9/16/1999, (13) U.i5. provisional patent applteatlon serial 
no. 60/159,082. attomey docket na 25791.34. filed on 10/12/1999. (14) U.S. 
provisional patent application serial im. ^159.039, attomey docket no. 25791 .36, filed 

30 on 10/12/1999, (15) U.S. provistonai patent appiicatton serial no. 60/159.033. attorney 
docket no. 25791 .37. filed on 10/12/1999. (16) U.S. provi^nal patent applkxitlon serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. proviskinai 
patent application serial no. 60/165.228. attorney docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provistonai patent appUcatton serial no. 60/221.443. attomey 
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docket no. 25791.45, fDed on 7/28/2000. (19) U.S. provisionai patent applicatbn serial 
no. 60/221 .645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional 
patent e4>plication serial no. 60/233,638. attorney docket no. 25791.47, filed on 

5 docket no. 25791.48, filed on 10/2^2000. (22) U.S. provistonal patent application serial 
no. 60/270.007, atlompy docket no. 25791.50, filed on 2/2Q/2001; (23) U.S. provisional 
patent applicatton serial no. 60/262,434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent applicatton serial no. 60/259,486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. prewiskmal patent applicatton serial 

10 no. 60/303.740. attorney docket no. 25791.61. filed on 7/8^1; (26) U.S. provisional 
patent applicatton serial no. 60/313,453, attorney docket no. ^791.59, filed on 

CV^4UUi; (^/) prOVl»ori«ii pdiwit appnueiiiuii msimi iiu. uuri>if,9oO, a&iuiiioy 

docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent applvcation serial 
no. 60/3318.386, attorney docket no. 2579167.02, filed on 9/10/2001; and (29) U.S. 
15 utiMy patent application serial no. 09/969,922, attcmiey docket no. 25791.69. fUed on 
1 0/3/2001 f the disciosures of witich are incorpcmtBd herein by reference. 

Background of the invenUon 
Thts Invention relates generally to oil and gas exptoratton, and In particular to isolating 
20 certain subten^nean zones to facilitate oil and gas exploratk>n. 

During oil exploration, a wellbore typically traverses a number of zones withiri a 
st^terranean fonnation. Some of these subterranean zones will produce oil and gas. 
while others will not Further, it is ottm necessaiy to isolate subtmanean zones from 
25 or>e another in order to fiadttate ttie exptoratkm for and productkxi of oil and gas. 
Existing methods for tsolatiiv subterranean produdkm zones in order to facilitate the 
ex|4ofation for and production of oil and g» are complex and ^(pensive. 

The prssent invention ts dtocted to overconring one or more of ttie HnHtattons of ttte 
30 existhg processes for isolating subtenanean zones during oil and gas exptoratlon. 

Summaiy of the Inventton 

According to or>e aspect of ttie present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or mors solkl tubular memt>ers, each 
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soOd tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tibular mend)ers, one or more flow control valves 
opmbly coupled to the perfoFated tiAndar members ior controlling the flow of fluidic 
rr^ltssisHz through the perforsted tubular members, or more temperatuna sensors 

S opeiabty coupled to one or more of the perfbrated tubular nnembers for monitoring the 
operating temperature wHhin the perforatsd tubidar members, one or more pressure 
sensors operably coupled to one or more of the perfbrsited tubular members for 
monitoring ttie operating pressure within the perforated tubular members, and one or 
more flow sensors operdsly cot4)led to one or more of the perfbrated tidNilar members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupied to the flow 

monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 
15 tubular members are fbnned by a radial expariston process perfonned within the 
wellbore. 

According to another aspect of the present inventton, a method of isolating a first 
subterranean zone from a second subten^anean zone in a wellbore Is provided that 

20 includes positioning one or more sdkl tubulars within the wellbore, the solid tid>ulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforate tubulara traversing the second sutrterranean zone, 
radially expanding at least one of the prinnary solid tubulars and perforated tubulars 
within the wellbore, fiuidicly coupling the perfbrated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zme to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubiArs, nrmitoring the operafing tmiperatures. pressures, and flow rates within one 
or mors of the perforated tubulafs. and controlling the flow of fhiidic matertais through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention^ a miethod of extracting materials 
from a producing subtenanean zone In a weObore. at least a portion of the wellbore 
including a casing, is provMed that includes positioning one or mom solid tubulars 
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within the wellbore». positioning one or more perforated tubidars within the wellt)ore, the 
perforated tubulars travarsir^ the producing subtmnean zone» radiaiiy exparKl'sng at 
least one of the solkl tubulars and the perforated tutHJiars within the weUlxm, fluldidy 
ccupiiiig the scSid MwUlsrs v^dth the cssfe^i flutdicty ccHipEng the perforated tubulars 

5 with the soBd tubulars, fluidiciy Isolatmg the producing subierrmean zone from at least 
one oth^ subtarrariean zone within the weBbcm. fluidiciy coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitcdng the operating 
temperatures, pressures, and flow rates within one or more of the perforated titulars, 
and controHlhg the How of fluidic materials through the perforated tubui»s as a fundfon 

10 of the monitored operating temperature, pressures, and flow rates. 

subtenranean zone from a second sutrterranean zone in a wellbore is provided that 
indudes means for positioning one or wore soTid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the second 
subterranean 2Xine, means for radiaHy expanding at least one of the soDd tubulars and 
perforated tubulars within the wellbore. means for fluldidy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second sutrterranean zone withki the wellbcra external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubuiars as 
a function of the mpnitorad operating temperatures, pressures, and flow rates. 

25 

Accorcb>g to another aspect of the present invention, a systmi for extracting materials 
from a producing subterFaneah zone in a welibcTO, at teasta portion of the wellbore 
induding a casing, provided tl^t indudes roeara for positionirq one or more solid 
tubuiars within the welttXMre, means for positioning one or more perforated tubulars 
30 within the weilbore. flie perforated tubulars traversing the producing subterranean 
zone, rmans for radially expanding at least one of the solid tubulars and the perforated 
tubulars withiri the welltiore, means for fluididy coupling the solid tubulars with the 
casing, means for fluidiciy coupling the perforated tubulars with the solid tubuiars, 
means for fluidiciy isolating the producing subterranean zone from at least one other 
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subterranean zone within the wellbore, means for flukJidy coupling at least one df the 
perforated tubutars with the produdng subterranean zone, nieans for nrK>nitoring the 
operating tan^^eratures, pressures* and flow rates within or^e or more of the perforated 
tiiNilArR ^inrl for GftfitralDno the flow of flukllc material!; thminh the oeHoraled 

— » W V — ■ - — 

5 tubulars as a function of the monitor operating temperatures, pressuras, and flow 
rates. 

Aooording to andher i^pect of ttie present invention, an apparatus is provided that 
includes e zonal isolation assemi^ including: one or more solid tubular rnembers, each 
10 solid tubular member including one or noore external seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 

Offv4 #%ffWk <nr mnnck er4iH fiiKiilar linnre #v%imlor4 fhe infArii^r eiirforsae r\f rino tw fw\ra r\§ 

the perforated ti^lar members for sealing at least some of this radial passages of the 
perforated tubular memt^rs. and a shoe coupled to the zonal Isolation assembly. At 
1S least one oF the sold tubular members and the perforated tubular members are fonned 
by a radial expansion process performed within the wellt>ore, and the solid tut»jlar 
liners are formed by a radial expansion process performed within the wellt>ore. 

Accordlr>g to another aspect of the present invention, a method of isdating a first 
20 subterranean zone from a second subterranean zone in a welfoore is provided that 
includes positioning one or more solid tubulars within the weHbore, the solid tubuiars 
taversing the first subterranean zone, positioning one or more perforated tubuiars 
each induding one or mors radai |>assages ^thin the weHbore. the perforated tubulars 
traversing the second subtenanean zorte, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluidicly ooupling the perforated 
tadxjiars and the primary solid tubulars, praventbig the pMsage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid ttd>utars and perforated tubuters, posWontng one or more soHd tubular 
Oners within the interior of one or worn of the perforated tubulars, and radially 
30 expanding and plastically defonming the sc^id tubular liners within the Interior of me or 
mum cf the perforated tubulars to fluidicly seal at teast some of the radial passages of 
the perfmted tubulars. 
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According to anoher aspect of the present invention, a method of extracting materials 
from a produ(A>g subteiranean zone in a wellbore. at least a porSm dS the weilboiB 
including a casing, m provicted that hdudes posltior^ one or mwe solid tubulars 
wHhin the wellliprB, posWontng one or rmm perfbrated tubulars each indudi!^ one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
produdi^ subtetranem zone, radial^ e)9)andlng at leael one of the solid tubulars and 
the perforated tubidars within the wellbore. fiuidicly coupling the solid tubulars with the 
casing, fliddidy coufriing the perfbrated tubulars with the solid tubulars, fiuidicly 
isolaling the produdr^ subterranean zone from at least one other subtennanean zone 
10 within the wellbore, flukficly oouf^ng at least one of the perforated tubulars with the 
pnxiudng subterranean zone, positrming one or more solid tubular liners within the 

Infurinr nf nnA nr mnm nf thA hArflVntAH hiKiilfira anrl roHioliw amsinrfSnn onri nlaefJ/^olk/ 

defbmiing the solid tubular liners within the interior of one or morB of the perforated 
tubulars to fluididy seal at least some of the radial passage of the perforated tubulars. 

15 

According to another aspect of the present inventbn, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 peffoiBt^ tubulars each Including one or more radial passages within the wellbore. the 
perforated tub&riro traver^g \he seomd subterranean zone, means for radially 
expanding at least one <rf the solid tubulars and perforate tubulars withm the wellbore, 
means for fluidMy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone ^In the wellbore external to the prfmary solid tubulars and 
perforated tubulars. means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for rad^iiy expanding and 
plastically defbmdng the solid tubular liners within the interior of one or nmre of the 
perforated tubulars to lluldicly seal at least some of the radial passages erf the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenanean ;K>ne in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that includes nDeans for positioning one or more solid 
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ti^lars within the weilbore, means for positioning one or more perforated Uitnilars 
each btduding one or more radial pass^es wittiin ttie wellbore» the perfbiated tubulars 
traversing tte pnxiudng subterranean zone, means fbr radially expanding at least one 
of the solM tutujlafe and the perforated tubulars withbi the weBbora, means for fluididy 

5 coupling the solid tubulars with the casing, mtiuis for fluidlcly coupling the perforated 
t^ars with the solid tubulars, Jneans for flulificly teolating the producing subtenanean 
2one from at least one olfier subterranean zone within the wel!borB» mear^ fbr fluididy 
couplbig at least one of the perforated taibuiars wifli the produdng subterranean zone, 
means for positioning one or more soDd tubular Ivnms within the interior of one or more 

10 of the perforated tut>ulars, and means for radially expanding and plasticaliy defbmning 
the solid tubular liners wittiln the interior of one or more of the perforated tubulars to 
fkifdicfy seal at least sortie of the radial mssages dS the perforated tubutars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly including: one or more solid tubular rneml)ers. each 
solid tubular member induding one or more external seals, one or more perforated 
tubular membere each induding radiat passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of thd perforated tubular members for 
sealing at least some of the radiat passages of the perforated tubular members, and a 
20 sN>e coupled to the zonal isolation assembly. 

According lo another aspect of the present Invention, a ntethod of isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 
Includes positioning one or more solid tubulars within the weilbore, the sdid tubulars 

25 traversing the first aubterranefan zone, positiorring one or more perforated tubulars 
each Induding ons or more radial passages within tha weilbore, the perforeted tubulars 
traversing the secorxl wbtmanem zone, racfially expanding at least one of the solid 
tidHilars and perforated tubuteire within the welibora, fluididy coupling the perforated 
tubulars and the primary aolld tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subtenanean mne within the weilbore external lo the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at toast some (rf 
the radial passsges of the perforated tubulare: 

7 
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Acoorcfing to arother aspect of the present inventiOT, a mettmi of extoactlng material 
from a producing sutrtenranean zone in a weDbore, at least a portion of the weIB)ore 
indudina a casino, is orovided that indiideR rmftitirmnn nm 
5 within ttie wellbore. positioning one or more perforated tubulars each including one or 
more racfial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of , the solid tubulars and 
the perfbrated tubulars within the wellbore. fluidlcly coupling the soOd tubulars with the 
casing, fluklidy coupling the perforated tubulars with the solid tubulars. fluidicty 
10 isolating the producing subtenanean zone from at least one other subterranean zone 
within the welttxMe^, fluldidy oouprilng at least one of the perforated tubulars the 

OrodUCirKl SUbterrariAAn 7nnA eAaRnn rrff an anniilar rA#«l/\M u«»klM ^« ^ tu^ 

• w " — . _. ww«*».g «,.«« MiMiMiMi i^-^ffiiini VTIMWi fi» I9«l9i W 1119 

perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 
15 passages of the perforated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
Includes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages vwthin the wellbore, the 
perforated tubulars traversing the second wbtenanean zone, means for radially 
expanding at least one of the solid tubulare and perforated tubulars within the wellbore, 
means for fluidlcly coupling the perforated tubulars and the solid tubulars, means fbr 

25 preveriting the passage of fluids firom the first subterranean zone to the second 
subtenanaan zone within the wellbore extemal to the primary solid tubulars and 
perfcvated tubiters, means for sealing off an annular regim within at least one (rf the 
perforated tubulars. and means fbr ii^cfing a hardenable flulcHc sealing matertel Into 
the sealed annular regions of the perforated tubulars to seal off at least $ome of the 

30 radial passages of the perforated tubulars. 

Accortfmg to another aspect of the present invention, a system for extracting materials 
from a producing suMerranean zone in a wellbore, at least a portion of the wellbore 
Induding a casing, is provided that includes means for posHioning one or more solid 
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tubulars within the wellbore, means for portioning one or more perfonerted tubulars 
each including one or more radial pass^^ within the wellix)re. the perforated tubulars 
traversing the produdng subterranean s>ne, means for radially expanding at least one 
of the sciki tubulars srtd the perform tubulars v^in the ^Jbore, means for fluldli^ 

5 coupling the soHd tubulars with the casing, means for fluidldy coupling the perforated 
tubulars with the solid tubulars, means for fluldldy Isolating the producing subtenBnean 
zone from at least one other subterranean zone within the wellbore» means for fluidlcly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for sealing off an annular region within at least one of ttie perforated tubulars, 

10- and means for injecting a hardenable fliddtc sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 Includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation including: one or mors solid tubular members, each solid 
tubular nr>ember inchiding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process perfomied within the 
wellbore, and at least one of the perforated tubular memb^ are rsKiially expanded Into 
intimate contact with the subterranean formation. 

According to another aspect of the present invention, a method of isoteting a first 
25 subtenanean zone from a second subtenranean zone In a wellbore is provided that 
indudea positioning one or. more soM tubulars within the weHbora, the solid tubulars 
traversing the first subterranean zone, positioning' one or more perfbiBtBd hibuters 
wMhin the wellbore each including one or more radial passages, the perforated tubuters 
traviming the second subtenanean zone, radially expanding at least one of the primary 
30 soitd tubulars and perforated tubulars within the wellbore, radially expanding at teast 
one of the perforated tutiulars into intimate contect with the second subterrarmn zone, 
fbjididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterrar»an zone to the second subterranean zone 
wlthfai the weHbore external to the solid tubulars and perforated tubuters. 
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According to another aspect of the presmt invention, a nf)ethod of extracting materials 
from a produdng subterranean 2one in a welbore, at least a portion of the wellbore 
including a ca^. is provided that bidudes positioning one or more solid tjtHJiars 

5 within the wellbore, positioning one or more perforated tubuiars within the wellbore 
each including one or more radial pass^es, the perforated tubuiars traversing «ie 
produdng subtenranean zone, rad'»lly expanding at least one of the solid tubuiars and 
the perforated tubuiars within the weiibore, radial^ expanding at least one of the 
perforated tubuiars into intimate contact with the produdng subterranean zone, fluididy 

10 coupling the solid tubuiars with the casing, fluididy coupling the perforated tubuiars 
with the sdid bjbulars, fluididy isc^Ung the produdng subterranean zone from at least 
one other subterranean zone within ttie wellbore, and fluididy coupHng at least one of 
the peffbratfid tubuiars with the produdng subterranean zone. 

15 AcoortSng to another aspect of the present invention, a system for teoiating a first 
subtenanean zone from a second sul)terTanean zone in a wellbore is provided that 
indudes rheans for positioning one or more solid tubuiare within the wellbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within ^ wellbore each including one or more radial passages, the 

20 perforated tubuiars traversing the second subtenianean zone, means for radially 
expanding at least one of ttSe sdid tubuiars and perforated tubuiars within the wellbore, 
means for radially expanding at least one of the perforated tubuiars into intimate 
contact with the second subterranean zone, mear^ for fluMidy coupling the perforated 
tutMJiars and the solid tubidars, and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone wItWn the wellbore external to 
the solid tubuiars and perforated tutHilars. 

According to moth^ aspect of ttie present invention, a system for extracting materia 
from a produdng subterranean zone h a wellbore. at least a portion of the wellbore 
30 induding a cashg, is provided that indudes means for positioning one or mora solid 
tidKJtars wWiln the wellbore. means for pbsttionino One or nrxm perforated tubulara 
within the wellbore eadi Induding one or mora radial openings, the perforated tubutara 
traveralng ttie produdng subterranean zone, mems for radl^ expanding at least one 
of the solid tidntlara and the perfbrsrted tubutera within the weObora. means for radially 
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expanding at least one of the perforated tubulars into Intlnrate contact with the 
producing subterranean zone, meam for fiuicBdy coupllrig the sotU tububrs with the 
casing, means for ftuUidy coupling the perforated tajbulars with the solM ti4>tfer8, 
means lor iiumiCiy iwNnniy nie |/muiMiiy sutmfiafiwn AMito nvitt »• •w***^ wt^*- *r^«r< 
5 subterranean 3xme within ttie wellbore. and nmans for fluididy coupling at least one of 
the perforated tulMJlars with the produdng subterranean zone. 

According to another aq)ecl of the present Inventton* an app^tus provMed that 
includes a zonal isolation assennbiy posittoned wttMn a wellbore that traverses a 

10 subtenranean fbnnation and indudes a perforated wellbore casing, including: one or 
mom solid tubular members, each solid tubular member including one or more external 
seats, one or more perforaied tubular membefs coupled to the solid tubuSar msrnbars. 
and a shoe coupled to the zonal isoiaUon assembly. At least one of the solid tubular 
m6nri>ers and the perforated tubular members are formed by a radial expansion 

15 process perfbmied within the wellbore, and at least one of the perforated tubular 
members sra radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of Isolating a first 
20 subterranean zone from a second subtenwean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
wiHtin the wellbcm each inducHng one or more radial passages, the perforated tubulars 
25 traversing the second subtenanean zone, radially expanding at least one of ttw piimaiy 
soM tubidars and perforated tukMars within the wellbore. radially exparKling at least 
one of the perforated tubulars Into intimate contact with the perforated casing, fluldiciy 
coupOrig the perforated tubulars and the solid tubulars. and preventing the passage of 
fluids from the first subtenarmn zone to the second mjbterranean zone virithin the 
30 waObore external to the solid titulars and perforated tubulars. 

According to another aspect the present invention, a method of extrading materials 
from a produdng subterraneai zone in a wetlbwe, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subtenranean 
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zone, is provided that indudes positioning one or mors solid tubuiars within the 
weilbore, positioning one or more perforated tubuiars wKhIn the weilboie each including 
one or more ra<flat passages, the perforated tubuiars traversing the producing 
suDiBfTanean zone, rwiaiiy eApanuniy m icwi wiio wi svnu wwioia 

5 perforated tubuiars within the wetlbore, radially expancfirig at least one <rf the perforated 
tubuiars Into Intimate contact with the perforated casing, fluidldy coupling the solid 
tubuiars with the casing, fluididy coupSng tte perforated tububrs with the solid 
tidKJtars, fluididy Isolating the producing siAterranean zcHie from at least one other 
subterranean zone within the weilbore. and ftuldidy coupling at jeast one of the 

10 * perforated ti4>ulars with tfie producing subterranean zone. 

According to another aspect, of the present invention, a system for isolaiing a first 
subtenanean zone firom a second subterranean zone in a welltme that includes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more sdid tubuiars within the weilbore. the solid 
tubuiars traversing tte first subtenanean zone, mejaris for positioning one or more 
perforated tubuiars within the weilbore each induding one or more radial passages, the 
perforated tubuiars traversffig the second subterranean zone, rroans for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within ths wellbdre, 

20 means for radially expanding at least one of the perforated tubuiars into intimate 
contad with ttw perforated casing, means for fluididy coupling the perforated tubuiars 
and the solid tubuiars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
solid tubuters and perforated tubuiars. 

25 

According to another asped of the prMont inventton. a system for extracting materials 
from a produdng subterranean zone in a weilbore,' at least a p^tfon of the weilbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning orm or more solid tidsulars wiBiin the 
30 weDbore, means for positioning one or more perforated tutnjlars within the weilbore 
each Induding one or more radial openings, the perforated tubuiars traversing the 
producing subterrariean zone, means for radially expanding at least one of the solid 
tubuiars and the perforated tubuiars within the weilbore. means for radially expanding 
at least one of the perforated tubuiars into intinmte oonted with the perforated casing. 
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means for fluididy coupling the sqIM tubuiars with the casing, nf^ns for fluidldy 
coupling the perforated Uibutars with the scriid tubutais, means fc^ fh&lidy isotating the 
producing subtenranean zone from at least one other subterranean zone within the 

>M 1 —^_^^»jm. «... o..;^:«l.> .-^^.Mr^l.PMM ««4 Aw^M M«a MA^Cnr^lA^ f« iK* tlsw MntN 

WefllXir9, anu mtRSiis lu iiuiuiuiy %A/u|/ini^ at iomt MiiB wi uio |#9itwi«H9M »Mv«««iw 

the producing subterranean zone. 

Aooofding to another aspect of the present invention, an apparatus, te provided that 
includes a zond isdation assembiy including: one or nnore solid tubular members, each 
solid tubular member including one or more external seals, one or more f^rforated 
tubular members eadi including radial passages coupled to ttie solid tubidar mennbers. 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of vie pmoraied uibuSar fnembsrs, and 
a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are termed by a r^at expansion 
process performed within ttie wellbore. and the perforated tubular liners are fbnned by 
a radial expansion process performed within the welibofe. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zorve from a second subterranean zone in a weiibore is provided that 
includes positioning one or nfKHre solid tubuiars wi^in the welbore, the solid tubuiars 
traversing the first subterranean zone, positiofiing one or nx)re perforated tubularB 
each including one or more radial passages within the weiibore. the perforated titulars 
trayersing the second subterranean zone, radially expanding at lent on? of the solid 
tubuiars and perforated tubuiars within the wett)ore. fliddtely oouphig the perforated 
tubuiars and the primary soBd tubuiars, preventing the passage of fluids ftom the first 
subterranean zone to the second sutrterranean zone within the weiibore ext^nai to the 
primary sofid tubuiars and peifbrated tubuiars, positioning one or more perforated 
tubular Uners witNn the interior of one cx^ more of the peribrated tubuiars, and radially 
expanding and plastically defonning the perforated tubular Uners within the interior of 
one or more of tt)e prorated tubuiars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a weiibore, at least a portion of the welfoore 
including a casing, te provided that Includes positioning one or more solid tububrs 
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wtthin the wellbora, positioning one or more perforated tubulars each inducting one or 
more radial passages within the wetibore, the perforated tubulars traversing the 
producing subterranean zone* radially expanding at teasA one of the soDd tubulars and 

5 casing, fluidtdy ooupUng the perforated tubulars with the solid tubulars, Huidteiy 
isolating the producing subterranean zone from at least one other subterranean zone 
wHMn the wellt)ore, fluldldy coupling at toast one of the perforated tubulars with the 
producing subterranean zone, positibning one or nme perforated tubular liners within 
the Interior of one or more of the perforated tubulars, and radially expanding, and 

10 plasticaily defbmrting the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

Acomling to another mpedt of the (vesent invention, a system for isolating a first 
subten^nean zone from a second subterranesm zone in a weiibore is provided that 

15 Includes means for positioning one or more sdid tubulars virtthln the weiibore, the solid 
tubulars traversing the first subterraneari zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the weiibore, the 
perforated bJbulars traversing tt^ second subten^nean zone, means for radially 
expanding at least one of the sc^id tubulars and perforated tubulars within the welitx)re, 

20 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weiibore external to the primary solid tubulars and 
perforated tubulars. means for positioning one or more perforated tubular liners within 
the interior of one or mora of the perforated tubulars, and means for radially expanding 

25 and plastically defonming the perforated tubular Dners within the interior of one or more 
of the perforated tubulars* 

According to another aspect of the present invention, a system for extracting materials 
from a producaig subterranean zone In awenbore, at leaest a portion of the wellbon^ 
30 including a casing, is provided that indudes means for positioning on or nvore solid 
tubidars within the weiibore, means for positioning one or more perforated tutnjiars 
each including one or more radial passages within the weilb^ the perforated tubulars 
traversing the producing subterranean zone, means for racfially expanding at least one 
of the solid tubutairs and the perforated tubulars within the weiibore. means for fluididy 
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ooupiing the solid ttd>ulars wSh the casing, means for fluididy coupling the perforated 
tubulars with the soSd tutwlars, mams for fluididy isoiafing the prcdudng subterranean 
zone from at least one other subterranean zme within the welibore. means for fluididy 
cbupUng s! !^ one of the perfcfBted tubulars the produdr^ subtenra?>ean zone, 
5 means for positioning one or more pirated tubular Hners within the interior of one or 
more of the perforated tubulars, and means for r^telly expanding and plastically 
defbnning the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another asped of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular nmnbers, tedi 
solid tubular msmb^ !nclu(Sr^ one or rnof^ external seals, or mors perfc^ated 
tubiriar members each induding radial passages coupled to the solid tubular members, 
and one or more one^y valves for contrdlably fluididy ooupiing the perforated 

15 tubular members, and a shoe coupled to tiie zonal isdation assembly. At least one of 
the sold tubular members and the perforated tubular memt>ers are formed by a radial 
expansion process perfonned within the welibore. 

According to another asped of tiie pr^nt invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a vrallbore Is provided ti^t indudes positioning one or more solid tubulars 
wKhin tt)B welibore, tt)e solid tubulars traversing ttie first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages wittiin ttie 
welibore, the perforated tubulars traversing the second subtenanean zone, radially 
25 expvMflngatieastoneaftties^tutHdarsaraipfiyfbratedfc^ 

fluididy ooupHng the perfonitwl tubulars ami Vno prtmsufy za/Ad tutNJlars. preventing ttw 
passage of fhiids from the first sufatoiTanean zone io the second sutMeranean zone 
witMn the welibore external to the primary sdid tubulas and perforated tubulare. ami 
preventing fluids f^ passing from one of the iMOdudng a»nes that has not been 
30 depleted to one of the producing zones that has been depleted. 

Accord^ to another asped of the present invention, a method of extracting rruiterlals 
from a welibore having a [^rality of producing subterranean zones, at teast a portion of 
the weUxKB incbKftig a casing, is provided that Includes positioning one or more soM 

15 



tiibulars v^ln the wellbore. positioning two or more perforated tubuters each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radialty expanding at least one of the solid tububars and 

5 casing, fluidicty coupling the perforated tobubrs with the soHd tubulars. flukUdy 
isolating the producing subterranean zone from at least one other subterranean zone 
wOhin the weltbore. fiuididy coupling at least one of the peifbrated tubulars with the 
producing subterranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 

10- depleted. 

Accofdlng «□ another aspect of the pr^nt inven&sn, a system for Isolating s fL^ 
subterranean zone from a secorvJ subtmanean zone having a pluraHty of producing 
zones in a wellbore is provided that includes means for posWonlng one or more solid 

15 tidKilars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positt<»iing one or more perforated tubulars each including one or nK^re 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluidlcly coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary soHd tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perfbrated tubulars, 
and mearis for preventing fluids from passing from one of the producing zones that has 

25 not been depleted to one of the producing zones that has been depl^d. 

According to another aspect of the present invention, a system for extracHng materials 
from a plurality of producing subterranean zones in a wellbore, at least d portion of the 
weHbofe indud^ a casirig, is provided that indudes means for positioning one or 
30 more solid tubulars within the wellbore, means for posSioning one or nrK>re perforated 
tubulara each induding one or more radial passages within the wellbore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated hibtters within the wellbore, means 
for fluidldy coupling the solid tubulars with the casing, means for fiuididy coupling the 
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perforated tubulars with the solid tubutars, means for fluididy isolating the producing 
subterranean zone from at toast one other subtarranean zone within the weBbore, 
mear^ lor fluididy couplbig at least one of the perforated tubulars with the producing 
subierfanean zone, means for poslttonlng end or mere perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that hBB not been depleted to one of the 
producing zones thai has bem dieted. 

Accordffig to another aspect of the present inventfon, an apparatus for extracNng 
geothermal energy from a subterranean (ormafion containing a source of geoSiermal 
energy is provided that Indudes a »nal teolation assembly positioned within the 
subterranean formation induding: orid or more soiid tubular tnemt^rs, each solid 
tubular number induding one or more external seals, one or more perforated tubular 
members each Induding radial passages coupled to the solid tubular members, and 
one or more perforated tubular liners each induding one or more radial passages 
coufiled to the interior surfoces of one or nrare of the perforated tubular members, and 
a shoe cou(^ to the zonal Isolation assembly. At least one of the solkl tubular 
members and the perforated tubular members are fomned by a radial expansion 
process performed within the weBbore. 

. AccortHng to another aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subterranean zone Including a source of geothermal 
energy in a weilbore is provided that mdudes praitioning one or more solid tubulars 
within the welibore, the solid tubulars traversing the first subterranean zme» positioning 
one or more peffbrated tubulars each including one or more radial passages within the 
weilbore, the perforated tubulars traversing the second subtenranem zone» r^iaily 
expanding at least one of the soM tubulars and perforated tubulars withbi the weilbore. 
fhjidicly coupling the perforated tubidars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
witNn the weilbore external to the primary solid tubulars and perforated tubulars. 
positioning one or rnore perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and radially expanding md plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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Acoonling to another aspect of the present invention, a method of extracting 
geothennal energy from a subterranean geothermal zona In a welllwe, at least a 
portion of the weDbore including a casing, is provided that includes positioning one or 

mora SOna nJOUiars wimin um mntuuio, (Miuuiiniy.viio wi tiMv irawdUTu tMvwK-^r 

5 aad) including one or more rac&il passages within the wdlbora. the perfbrerted tubuiars 
traversing the suMenanean geothermai zone, radiany expanding at least one of ttie 
sold tubulare and the perforated tubuiars vvithin the wellbora. fluidldy coupling the solid 
Uibulars with the casing, fluididy coupling the perforated tubidans with the solid 
tubuiars. fluididy isolating the subterranean geothennal zone fifom at least one other 

10 subterranean zone within the wellbore. and fluididy coupling at least one of the 
perforated tubuiars vtrttii the subterranean geothennal zone. 

According to another asped of the present Invention, a system for isolating a first 
sutiterranean zorw firom a second geothemirf subtenranean zone in a wellbore Is 

15 provided that Indudes means for posittoning one or more solid tubuiars within the 
wellbore, the soGd tubuiars traversing the first subtenanean zone, means for 
positioning one or more perforated tubuiars ead\ Induding one or more radial 
passages within the wellbore. the perforated tubuiars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 

20 perforated tubuiars within the wellbore, means for fluididy coupling the perforated 
tubuiars and the soSd tubuiars. and means for preventing the passage of fluids from the 
first subterranean zone to the second geothennal subterranean ^e wittiln the 
weDbore external to the primary solid tubuiars and perfcrated tubuiars. 

25 According to anoth^ asped of the present invention, a system for extracting 
gaothemnal energy fiom a subterranean geothermal zme In a weHbore, at least a 
portion of the wellbore including a casing, is provided that indudes means for. 
posiSoning one or nxm solid tubuters within the weObora, means for positionbig one or 
more perforated tidndars each induding one or more radial passages withto the 

30 weUbore, the perforated tubuiars traversing the subterranean geothenral zone, means 
for ladiaily expanding at least one of the solid tubuiars and the (^orated tubuiars 
wimin the wellbore, means for fluididy coupling the solid tubuiars with the casing, 
means for fluididy coupling the pwfbrated tubuiars with the solid tubuiars, means for 
fluididy Isdating the subterranean geothennal zone from at least one other 
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subterranean zone wtthin the vvetlbore, and means for fluidiciy coupling at least one of 
the perforated tubulars with the subterranean geoSiemnal zone. 

5 Includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular m^mb^ Indud^g one or more external seals, one or more perforated 
tubular merryiiers each including one or more radial passages coupled to the solid 
tubular members, and a shoe ooupl^l to the zonal isolation assembly. At least one of 
the sold tubular mernbers and the perforated tubular members are fonned by a radial 

10 expanston process performed ^^In the wellbore. and the radial passage of at lasst 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular nrtembers within the welibcra. 

According to another aspect of the present invention, a method of Isolating a first 
15 subtenanean zone from a second subterranean zone In a wellbore is provided that 
includes positioning one or nx)re solid tubulars within the wellbore, the solid tubulars 
traversbig the first subterranean zone, positoning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars wtthin the wellbore. fluidiciy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean z<^ to the second subterranean zone wtthin tiie wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perfiprstedtubuiars within the wellbora.. 

Apoording to another asi^ect of the present invention, a method of extradihg materials 
from a producing subterranean zone In a weBbore, at least a portion erf the wellbore 
induding a casing, Is provided that Includes posWonIng one or more solid tubulars 
30 within the wellbore, positioning one or more perforated tubulars within the wellbore 
each indudhig one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radiaUy expanding at least one of the solid tubulars and 
the perforated tubulars within the vittlibore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubutars with the solid tubulars. fluidiciy 
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isolating Oie producing subterranean zone from at least one other sut>teiTanedn zone 
within the weiibtm, fhildiciy coupling at least one of the perforated tubulars with the 
producing suliterranean zone, monitoring the operatbig temperatajres. prassures^ and 
flow rates within one or more of the perforated tidsulars, and deaning materials from 
5 the radial passages of at least one of ttie perforate tubulsvs by further radial 
expansbn of the perforated tubulars within the wellbore* 

According to another aspect of the present irwention, a system for iscrfating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

10- includes means for positioning one or more solid tubulars withfri the welibore, the scMid 
tubulars traversing the first subterranean zone, means for positioning one or more 
poffofotoH tubulsrs within the weilbcre each Induding <Hie or more radia! j^ssages, She 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at leiaist one of the solid tubulars and perforated tubulars within the welibore, 

15 means for fluidicly coupling the perforated tubulars arKi the solid tubulars, means for 
prsventirtg the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellt)ore external to the solid tutnjlars ar>d perforated 
tubulars, and means for cleaning ntaterials from the radial passages of at least ohe of 
ttie perforated tubulars by further radial expansion of the perforated tubulars within the 

20 welibore. 

Acconding to another aspect of the present invention, a system for mtracting materials 
from a producing subtenanean zone in a welibore, at least a portion of the welibore 
Including a casing, is provided that includes means for posittoning .one or more solid 

25 tubulars within the wdbore» means for positiorring one or more perforated tubulars 
v^in the weVbore each including one or more radial passages, the perfbrated tubulars 
traversing the producing subterrar^an zone, nneans'for radially expanding at least one 
of the solid tubulars and the perfbrated tubulars ^thin the welibore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tulHJiars with the solid tubulars, rnear» for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the welibore, means for fluidicly 
coupling at least of the perforated tubulars with the producing subterranean zone, 
and rrieans for cleaning materiab from ttie radial passages of at least one of the 



20 



perforated ttibulars by further radial expanshvi of the perforated tubutars within the 
welltme. 

Brief Description of tlie OraMrings 

FIG. 1 te 3 fragrrentery cross-sectional ^rfew Sust^aHng the isdatton of subterranean 
5 ' zones. 

Fig. 2a Is a cross sectional illustration of the placennent of m Illustrative embodiment of 
a system for isolatb)g sij^terrenean zones within a bor^ioie. 

10 Fig. a> a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidlo material into the tubular support member. 

Fig. 2c is a cross sectional illustraSon of the system of Fig. 2b whfle pulling the tubular 
expansion cms out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been corTQ>letely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an Illustrative embodinrient of the expandable 
20 tubular members of the system of Fig. 2a. 

Rg. 4 is a flow chart illusfration of an Illustrative embodiment of a method fbr 
manufacturing the expandable tubular niember of Fig. 3. 

25 Fig. 5a is a cross sectional illu^tion of an Rhjstrative embodimmt of the upsetting of 
the ends of a tubidar member. 

Fig. 5b is a opes sectional illustration of the expandable tubular member of Fig. 5a 
after radially expanding and plastically defiDmning the ends of the expandable tubuldr 
30 member. 

Fig. 5c Is a cross sectfonal illustration of ttie expandable tubular men^ of Fig. 5b 
after forming threaded connections on the ends of tiie exparidable titular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubufair menAer of Fig. 5c 
after coupling sealing members to the exterior surfa^ of the intermediate unexpended 
portion of the expandable tubiriar member. 

5 Fig. 6 is a cross-sectiond illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross*sectional illustratbn of an exemptery embodiment of a tubular 
expansion oone. 

10 

Rg. 8 Is a fragmentary cross secttonsd iliustration of an attematfve embodiment of the 
systenr. fer isolsSng subterranean zos\bs Rg. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 Is a fragmentary cross sectoral illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

• 

Fig. 11 is a fragmentary cross sectional Illustration of an embodiment of. a method for 
coupling one of the perforated tubular members of the system for isolating 
subtenanean zones of Fig. 1 vritt> the surrounding subterranean fomnaton. 

25 

Fig. 12 is a fragmentary cross secUonai illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subtananean zones of Fig. 1 with a surrounding perfbrated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
fining one of the perforated tubular members of the system for isolating ^btenanean 
zones of Fig. 1 with another perforated tubular member. 
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Rg. 14 a fragmentary cross secttmal Muslratibn of an alterriativd erttf)odim6nt of the 
system for Rotating subterranean zones of Rg. 1 Siat indudes a one-way valve for 
preventing flow from a producing zone into a depletad zone. 

5 Rg. IS Is a fragmentary cross secSonal illustration of an attemativa emtxxiiment of the 
sy^m for isolating subterranean zones of Rg. 1 in which the system is used to extract 
geolhemral energy from a subterranean geothermal zone. 

Detailed Description of the illustiattva Embodiments 

10 An apparatiB and method for isolating one or mem subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method permits a 
producing zone to be Isolated from a non^tvjudng %ne using a Gomblnailon of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, w6]l linown, production completion 

15 equipment and methods usirig a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted inb the disclosed apparatus to pemiit the 
commingling and/or isolation of the subterrar^an zones from each other. 

Refening to Fig. 1. a welibore 105 including a casing 110 are positbned in a 
20 subtenranean formation 115. The subterranean formation 115 includes a number of 
producUve and non-productive zones, Including a water zone 120 and a targeted oil 
sand zone 125. During exptoration of the subterranean formation 115» the weilbore 
105 may be extended In a well ionown marmer to traverse the various productive and 
non-productive zones. Including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment, in order to fiidddy Isolate the water zone 120 fnom the 
targeted oil sand zone 125, an apparatie 130 is provided that Includes one or man 
sections of solid casing 135, one or more external seals 140. orte or more sections 6f 
30 perforated casing 145. one or more intermediate sections of solid casing 150. and a 
solid shoe 155. In several Bwrnptorf embodiments, the perforated canng 145 includes 
one or mors radial passages. 
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The solid casing 135 provides a fluid oonduit thai transmits fluids and other materials 
from one end of the soDd casing 135 to the other end of the solid ras^ 135. The solid 
ca^ng 135 may comprise any numt}er of conventiormi commercially avaflable sections 
of solid tubular casing such as, for example, oilTield tubulars febrtcated from chrorntum 
5 steel or fiberglass. In a preferred embodiment, the soOd casing 135 comprises ollTidd 
tubulars available from various foreign and domestic steel mills. 

The solkl casing 135 is preferably coufried to the casing 110. . The sold casing 135 
may be coupled to the casing 110 using any nurnber of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connecter, 
or expandable solid connectors. In a prefenred embodiment the solid casing 135 is 
gQiiptoH to the casing 1 10 by u^ng expandat^ %Hd coruiectors.' The solid cgsl ng 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 Is preferably coupled to one more of the perforated casings 145. 
The solid caslr^ 135 may be coupled to the perforated casing 145 using any number of 
conventional oommerciaOy available processes such as, for exanq>le, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the oeing 135 includes one more valve nr^mbenst 160 for 
controlling the flow of fluids and other materials within the interiCH* region of the casing 
135. in an attemative embodiment, durir^ the production mode of operation, an 
intemal tubular string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed witttfn the i9>parBtus to provide various options 
for oommingllng and Isolating suUsrranean nnes from each other while providing a 
fluid path to the suriace. 

In a particularly preferred embodirmnt, the casing 135 placed into the welibcro 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radteii direction 
using any number of conventional oommerdalty a>«llable methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 195 between the solid casings 13S and ISO and the wellbora 105- The seate 
140 may comprise any number of conventional oonvnerdaily availatrie sealing 
materials suitable for sealing a casing b\ a weilbore such as, for example, lead, mbber 

5 or epmy. In a prtferred embodiment, the seals 140 comprtee Stratalok epoxy material 
availalte HadDburton Er^rgy Services. The perfrarated casing 145 permits fluids 
and other materials to pass into and out of the interior cf the perforated CKing 145 
from and to the armular region 165. In this manner, 611 and gas may be produced fix>m 
a producing sutytenanean zone within a subterranean formation. The perforated 

10 cas^ 145 may comprise any number of conventional commerciany available sections 
of slotted hibular casing. In a prefened embodiment, the perforated casing 145 
comnrkfis Axnandable siottfid hjbutar casino available frnm Patmlina in Abendaan. 
Scotland. In a particularty prefen^d embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from PetroHne in Aberdeen, 

IS Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
. perforate casing 145 may be coupled to the solid casting 135 using any numt>er of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors, in a preferred embodiment, the perforate 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated ca^ 145 is preferably coui:^^ to one or nK>re intemiediate soHd 
casings ISO. The perfbnaled casing 145 may be coupled to the intermediate solid 
25 casing ISO using any number of ocffwentlonai oornmerdaily available processes such 
as, for example, welding or expandabte solid or slotted connectors. In a preferred 
OTibodiment. the perforated casing 1^ is ccHipled to the intermediate saM casirig 150 
by expandable soHd connectors. 

30 The last perforated casing 145 te preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commerdaily available processes such as, for example, welding or 
expandable solid or slotted connectors. Jn a preferred embodiment, the last perforated 
casing 145 is coupled to the stioe 155 by an expandable solid connector. 
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in an aitemative embodimertt. the shoe 155 coupied cfirectly to the last one of the 
intemiediatB solid casings 150. . 

5 In a preferred embodiment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perfbreled casings 145 in a radial direction into intimate 
contact with the interior walls of the weHbore 105.' The peifbrated casings 145 may be 
expanded in a radial diredion using any number of conventional coromerciayy available 
processes. 

10 

The intennediate soHd casing 150 pemtits fluids ami ottier materials to pass between 

any number of conventional oommerctaily available sections of solid tubular casing 
such as, for example, oilfield tubulars fabficaled from chromium steel or fiberglass. In 
15 a prefenred embodiment, the Intennediate solid casing 150 comprises oilfield tubulars 
availatrie from foreign and domestic steel mills. 

The Intennediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The Intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commerciaHy available 
processes such as, for example, welding, or solid or slotted expandable connectors, in 
a pruned ennbodiment, the intennediate solid casing 150 is dcnjpled to the perforated 
casing 145 by expandable sdid connectors. The intenmedlate solid casfang ISO may 
comprise a plurality of such intennediate soHd casing 150. 

25 

In a preened embodiment, the rach intennediate solid casing 150 bidudes one mora 
valve members 170 for controlling the flovt^ of fluids and other materials within the 
hteHor rs^ of the mtenrodiate casing 150. In an aitemative embodiment as wffl be 
recognbed by persons having ordinary sklH h the art and ttie benefit of the present 
30 dtedosure, during the produclfon mode of operation, an Internal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
empkved within the apparatus to provide vbAous opBons for commingling and isolating 
subterranean zones from each other while providing a fiuM path to the surface. 
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In a particularty preferred embodiment \he intermediate casing 150 is placed into the 
weilbore 105 by e)q^nding the intermediate casing ISO in the radial direction into 
intimatB contact with the interior walls of the wellbore 105. The intemnediate casing 

5 oormienaallyavaitedto methods. 

In an altematlve emt>odlment one or more of ttte Intemnediate solid casings ISO may 
be omitted. In an altemati^ prefenBd embodiment, one or mme of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various prbduc^n and exp^iBuon tools fnay be ^ppoited by the show 150. The sJk^ 
150 may coniprtee any number of omventional oommercially avaltable shoes suitable 
for use in a wellbore such as, for example, cement filled shoe» or an aluminum or 
15 composite shoe. In a prsfenid embodiment the shoe 150 comprises an aluminum 
shoe availabie from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufRdent strength in compression and tension to pemniit the use of high 
capacity production and e)9loration tools. 

20 In a parlicularty preferred embodiment, the apparatus 130 indudes a plurality of solid 
casings 135, a piurality of seats 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150. and a shoe 155. More generally^ the apparatus 130 
may comprise one or more solid casings 135. each vritti one or more vahfB membws 
160. n perforated casings 145, n-1 intemnediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controiiably produced ftam 
the targeted oH sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 Intennediate soU casings 150 with valve members 170 permits isolated sec^ons of the 
zone 125 to be selectivaly isolated for production. The seals 140 permit the zone 125 
to be fluldlcly isolated from the zone 120. The seate 140 further pennits Isolated 
sections of the 125 to be fluklidy isolated fixun each other. In this manner, the 
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apparatus 130 perniHs unwanted and/or non-productive subterranean zones to be 
fluidicty isolate* 



10 



!n an altsmsBve embodiment as vriS be recognized by persons having ordL~ry skO! in 
the art and also having the benefit of the present disclosure, during the production 
mode of operation, an intanial tubular string with various anrangements of padcers, 
perforated tubing^ sliding sleeves, arui valves may be employed virithin the apparatus to 
fmvide varioi^ options for commingling m\d isolating subttfranaan zortes from each 
other wide providing a fluid path to ttte surboe. 



In several altemative errdx>diments, ttie solid casing 135, the perforated casings 145, 

expanded and plasticatly defamed within the weUbore 105 in a conventionai manner 
and/or using one or nxxe of the methods and apparatus disclosed in one or nwre of 

15 the following: (1) U.S. patent application serial no. 09/454.139, attorney docket no. 
25791.03.02, filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502.350, attomey docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
appltoation serial no. 09/440.338. attorn^ dodcet no. 25791.9.02, filed on 11/15/1999,' 

20 (5) U.S. patent application serial no. 09/523,460, attomey docket no. 25791 .1 1 .02. filed 
on 3/10/2000, (6) U.S. patent application aerial no. 09/512,895. attonney docket no, 
25791.12.02, filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. 
attorney docket no. 25791.16.02. fUed on 2/24/2000. (8) U.S. patent appHcatkm serial 
no. 09/588,946. attomey docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent 

25 appRcatkm serial no. 09/559.122. attorney docket no. 25791,23.02. filed on 4/26/2000. 
(10) PCT patent appDcation serial no. PCmiSOQ/18635. attorney docket no. 
25791.25.02. fUed on 7/9/2000. (11) U.S^ proviskxial patent appiicatkm serial no. 
60/162.671. attorney docket no; 2579127. filed on 11/1/1999. (12) U.S. provisional 
patent appDcatton serial no. 60/154.047. attomey docket no. 25791.^. filed on 

30 9/16/1999. (13) U.S. praviskNial patent applteation serial no. 60/159.082, attomey 
docket no. ^^1.34, filed on 10/12/1^9, (14) US. proviskmai patent applicatkm serial 
no. 60/159,039. attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
proviskxial patent application serial no. 80/1 59,033, attorney docket no. 25791 .37, filed 
on 10/12/19^. (16) U.S. proviskinai patent appUcatton serial no. 60/212.359. attomey 
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docket no* 25791.38. filed on 6/1^000. (17) U.S. provisional patent application sartai 
no. 60/165,228, attorney docket no. 25791.39. filed on 11/12/1999, (18) U.S. 
pra^sional patent application serial ru>. 60/221,443. attorney docket na 25791.45. filed 
on 7^8^00, (19) U.S. prDyis!or?«! patent apjsttGatten -sertel no, 60^1.645, attomfty 

5 docket no. 2579146. filed on 7/28/2000, (20) U.S. provlsionai patent applicafion serial 
no. 60/233.638, attorney docket no. 25791 .47, filed on 9/18/2000, (21) U.S. provistonal 
patent application serial no. 60/237,334, attonrtey docket no. 25791.48. filed on 
10/2/2000, (22) U.S. provistohai patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provlsionai patent appltoatton serial 

10 no. 60/262,434. attorney docket no. 25791.51, filed on.1/17/2001; (24) U.S. provistonal 
patent application serial no. 60/259,486, attorney docket no. 25791.52. filed on 

no. 25791.61. filed on 7/6/2001; (26) U.S. provisional patent applicatton serial no. 
60/31 3»453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317.985, attorney docket no. 2579167, filed on 
9/S/2001; (28) U.S. provisional patent applicatton serial no. 6(^316,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorriey docket no. 25791.69, filed m 10/3/2001, the dlscbsures of which 
are incorporated herein by reference, fn an exemfMary enibodiment, the radial 

20 clearances between the radiafly e)q>anded solkJ casings 135. perforated casmgs 145, 
intermediate sections of solid casing 150. and/or the solid shoe 155 and the wellt>ore 
105 ate eliminated thereby efiminating tiie annulus between the solid casings, the 
perforated casings 145, the intenradlate secttons of solM casing 150. and/or the sofid 
shoe 155 and the wellbore 105. in fiiis manner, the optional need for filling the annulus 

25 with a filter rfiaterial such as. for example, gravel, may be eUminated. 

Referring to Figs. 2a*2d, an illustrative embocfiment of a system 200 for isotating 
subterranean formafions includes a tut>ular support mmiber 202 tlurt defines a 
passage 202a. A tubuter expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support menrd>er 202. In an exemplary embodiment, the 
tubuter expansion cone 204 includes a tapered outer surface 204b for reasons to be 
dMcribed. 
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A pre^xpanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by tte tapered outer surface 
204b of the tubular expansion oone 204. The first expandable tubular member 206 
fcrfeer Includes an unexpended intennecfets port!on.2Q6c. another pre-sx^nded end 

5 206d. and a sealing member 206e ooupled to the exterior surfiace of the unexpended 
Intennediate portion. In an exemplary embodiment, the inside and outside d^^ 
the pre-expanded ends, 206a and 206d, of the first e}q>andable tubular member 206 
are greater than the inside and outside diameteis of the unexpended intemnediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-e)qpanded end 206a of 

10 the first expandable tubular member 206 by a donventional threaded oonnedim 

An end 2103 that defines a passage 21 Cb Is coupled 

to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

IS 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pro-expanded end 214a of a second 
expandable tubular mewber 214 that defines a passage 214b ts coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
furfher Includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d, arxi a sealing memt>er 214e coupled to ttie exterior surface of the unexpended 
intenmedtate portion. In an exemplary embodiment, the Inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable ti^tar member 
214 are greater than the Inside and outside diameters of the unexpended intennediate 
portion 214c. 

25 

An end 216a of a slotted tubuter member 216 that defines a passage 216b is coupled 
to the ottier pre-expanded end 214d of the second expandatrie tubular member 214 by 
a oonventtonal threaded connection. Another end 216c of the slotted tubular member 
216 is ooupted to an end 218a <tf a islotted tubular member 218 that defines e parage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular n>emt>er 220 that defines a passage 220b Is coupled to the other 
end 218c of the slotted tubular memt>er 218. The third expandable tubular member 
220 further includes an unexperxleid intermediate portion 220c another pre^xpanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermediate portion. In an exemplary embodiment, the instde and outside 
diameters of ^ pr^-expanded ends, 220a and 220d, of the third expandable tutailar 
member 220 are greater than the inside and outside diameters of the unexpended 

misnnaDiBie Huinuti 

5 

An end of a tubular member 222 Is ttireadabiy coupled to the end 30d of the third 
exparalaUe tubular member 220. 

In an exemptery embodiment, the inside and outside diameters of the pre-expanded 
10 ends. 206a. 206d. 214a. 214d. 220a and 220d, of the expandable tubttor members. 
206. 214, and 220. and the sHoXted ttdxilar menders 210, 212, 216, and 218, are 
sinstantiaiiy equal. In several exsn^jlaiy «nb6dnri6nw, the sealing msmbars, 20Ss. 
214e, and 220e, of the expandable tubular members, 208, 214. and 220. respectively, 
further indude anchoring elements for engaging the welibore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210. 212, 216, and 218. are 
oonventionai slotted tubular members havfang threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support In several 
alternative embodiments, the slotted tubular members, 210. 212. 216. and 218 are 
conventional slotted tubular nDembera fbr recovering or introducing fluidlc materials 
20 such as, for example, oil, gas and/or watertrom or into a subtenanean formation. 

In an exemplary embodintent, as inustrated in Fig. 2a. the system 200 is.initblly 
positioned in a borehole 224 formed b) a subterrsunean lomaStm 226 that includes a 
water zone 226a and a taigeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an wcemplary embodiment, 
the I4)per end of the tid)ular support rinmber 202 may be supported in a conw 
manner usb^. fbr examfjle. a si^ Joint, or equivalent device in order to permit upward 
movement of the tubular support member and tubular e)q>aRSion oone 204 relative to 
one or m«e of the ttcpandaUe tubular members. 206. 214. and 220. and tubulv 

30 members, 210. 212. 216. and 218. 

in an exemplary embodiment, as iDustraled in Fig. 2b, a fkiidic material 228 is then 
Nected into the system 200, through the passages, 202a and 204a. of the tubular 
support member 202 and tubular expansion cone 204. respectively. 
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in an exeniplary embodiment as illustrated In Rg. 2c, the oontinti^ injection of the 
fluidic material 228 through the passages, 202a and 204a» of the tutMJlar support 



5 passage 18b of the shoe 18 below the tubular expansion oone thereby radially 
expanding and plastically deforming the expandable tubular member 206 off of the 
tapered external surfiace 204b of the tubular expansion oone 204. In paificular, the 
intermediate non pre^xpanded portion 206d of the expand£A>le tajbular nrnvber 206 is 
radially expanded and plasUcatty deformed off of the tiipered extemai surface X)4h of 

10 the tubular expansion oone 204. As a result, the seaBng member 206e engages the 
interior surface of the wellbore casing 104. Consequentty, the radiaKy expanded 
intermedsate portion 208o of the expandable tubuiar member ^ is thereby coupled to 
the wellbore casing .104. In an exerhplary embodiment, the radially e}q[>anded 
Intermediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the weiltKxe casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been [riastically defomned and radially expanded off of the tapered 
extemai surface 204b of the tubular expansion cons 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a rasutt, the second and third expandable tubular members. 214 and 
220, are radially expanded and plastically deformed off of the tapered extemai surface 
204b of the tubular expanston cone 204. In particular, the bntermediate non pre- 
expanded portion 214c of the second exparxlable tubular number 214 is radially 

25 expanded and plastically defomnecf off of the tapered extemai surfece 204b of the 
tubular expansion cone 204. As a resiA, the sealing member 214e engages the 
interior surface of ttte wellbore 224. Cons«)uently. the radially expanded IntenmedlatB 
portion 214c of the second expandable tubuiar member 214 is thereby coupled to the 
weObore 224. in an exempiaiy erTH>odiment. the radially expanded intennediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwanlly into 
engagennent with the pre-expanded end 220a of the third exparxlabte tubular member 
220. Rnalty. the continued applicatiorr of the upward force to the tubular member 202 
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win then radisUy expand and plasHcalty deform the third expandat}le tubular memtier 
220 off of the tapered external surface 204b of the tubular mpanslon cone 204. In 
particular, the intemmllata non pre-e)vanded portton 220c of the third expandable 
tubd^ :Rer?.ber 220 is radidSy ex^nded and plastjr^ny defm^ off of ttie tepered 

5 ttdemal surface 204b of the tubular expansion oorie 204. As a result, the sealing 
rrtenriber 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intenradiate pcMlion 220c of the tMrd expandable tubidar member 
220 is thereby coupled to the wellbore 224. In an memptary entbodiment, the radialty 
expanded intennediate portion 220c of the third exparulable tubular member 220 is 

10 ateo thereby anchored to the wellbore 224. As a result, the water zone 2^6a and 
flifldicly isolated from the targeted oil sarxl zone 226b. 

After completing the radial expansion and plastic defomiafion of the ttiird expandable 
fajbular member 220, the tubular support member 202 and the tubular expansion cone 
15 ^ are removed fifom the wellbore 224. 

Thus, during the operation of the system 10, the Intenrrodiate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radidUy expanded arKi plastically deformed by the upward 

20 displdcement of the tubular expansion cone 204. As a result* the sealing rrombers, 
206e, 214e, and 220e, are displaced in the radial direction into engagement with the 
wellbcm 224 thereby coupling the shoe 208, the expandable tibular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubuter members, 216 and 218, and the expandable tubular member 220 to ttie 

25 wellbore. Furthermore, as a result, the connections between the exparkteiUe hibular 
members. 206, 214, end 220, the shoe 208,. and the slotted tubular members, 210, 
' 212. 216. and 218, do not have to be expandable oonnecUons thereto providing 
s^nificant crat savings. In addition, tte inside dtanneters (tf the expandable tubidar 
members. 206, 214. and 220. and the slotted tubular members, 210. 212. 216, and 

30 218. aner the radial expansion pmcess, are sidtstantially equal. In this manner, 
additional conventional toots and other cpnventiondl equipment may be ea»ly 
positioned witMn. and moved throi^, the expandable and stotted tubular members. In 
several altematfve embodrments, ttie conventional tools and equipment include 
conventional vaiving and other conventional flow control devices for controlling the flow 
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of fluidtc materials within and between the expandable tubular members, 206, 214, and 
220» and the slotted tubular members, 210, 212, 216, and 218. 

RjrBwfnors, In the system 200, the slotted tubular members 210. 212. 218, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. Aa a 
result, because only the Intemiedlate non pre-expanded portions, 206c 214c, and 
220c of the expandable tubular members, 206, 214, and 220, respec&vely, are radially 
expanded and plasticdiy deformed, the sbtted tubular members, 210, 212, 216, and 
216 can be conventional stotted Mnjlar menters thereby significantly reducing ttie 
10 cost and complexity of the system 10. Moreover, because only the Intermediate non 
pre-expahded portions, 206c 214c and 220c of the expandable tubular members, 

OiA onH OOA rAertAr4KiAli# am rarllAllvj AvrtonHcxH onH r\l«>^ft#««»IKtf tia4ryrrr\aA fK^ 

number and iengdi of the int^leaved slotted tubular members, 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

IS In an exemplary embodiment, the total l^th of the intermediate non pre-expanded 
portions, 206c. 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3600 feet. Consequently, in an exemplary 
eml)odlment, a system 200 having a totd length df approximate 4000 feet is coupled 

20 to the wellix)rB 224 by radially expanding and ptastically deforming a total length of only 
approximately 200 feet 

Furthemriore, the sealing members 206e, 214e, and 220e, of the expandable tubular 
rriembers, 206, 214, and 220, respectively, are used to. couple the expandable tubular 
25 members and the slotted tubular mmbers, 210, 212, 216, and 218 to the wellbore 224, 
the radial gap between the slotted tubular members, the expandable tukailar members, 
and the weBbore 224 rnay be large enough to effwUvely diminate the poesibHity of 
damage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the welll>ore. 

30 

In an exemplary embodiment, the pre-expanded ends, 206a, 208d, 214a, 214d, 220a, 
and 220d, of the expandiafcfe tubular members. 206, 214, and 220, respectively, and 
the slotted tubular members, 2ld, 212, 216, and 218, have outskte diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prw to the radial 
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expansion, the intermediate non pre-expanded portions, 206c 214c, and 220c, of the 
expandable tubular members, 208, 214, and 220, respectively, have outside diameters 
of 7.$25 inches; the slotted tubular n)«nbers, 210, 212, 216. and 218, have inside 

5 bfitermediate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214. and 220, are equal to 7.675 inches; and the weHbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d» 22(ta, 
10 and 220d, of the expandable tubular members, 206, 214, and 220. respectively, and 
the slotted tubular nrmrd>ers, 210, 212, 216, and 218, have outside diameters and wall 

expansion* the intennfiediate non pre-expanded portion^. 206c 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of A.OOO inches; the slotted tutnilar nr^embers, 210, 212, 216, and 218, have inskte 
diam^efs of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions, 206c 214c and 220c of the.expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; ar)d the welibore 224 has an inside diameter 
of 4.892 inches. 

20 

In an e)»mplary embodiment, the system 200 Is used to Inject or extract fluidic 
materials such as, for example, oil. gas, and/or water into or from the subterranean 
fiDnnation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 wl now be described. The tubular member 300 defines an Interior region 300a 
and includes a first end dOOb Including a first threaded connection 300ba, a first 
taperM portion 300c an intermediate porBon 300d« a second tapered porlton 300e, 
and a second end 300f inducfing a seoornl threaded connection 300fo. The tubular 

30 member 300 further preferably indudes an intermediate sealing member 300g that is 
oou])led to the exterior si^ce of the interrnediate portion 300d. 

m an exemplary embodiment, the hibular member 300 has a substantially annular 
cmss section. The tubular member 300 may be fabricated from any number 6S 
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oonventional commerdany available fnaterials such as. for example, Oilfield Country 
Tubular Goc^s (OCTG), 13 chrora^jm steal tubing/casing, or L83, J55. or PIIO API 
casing. 

5 In an exemplary embodiment the Interior 300a of the tt^lar nnember 300 has a 
substantially drcular cross section. Furthermore, in an exemplary embodiment, the 
Interior region 300ja of the tubular member Includes a first Inside diameter Di, an 
intenrodtate inside diameter Dmf and a second inside diameter D2. In an exenrq)lary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and second inside diam^ers. Di and D2, are 
greater than the Intennedlate ir^ide (fiameter tW> 

The first end 300b of the tubular mamber 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c» arKi the second end 300f of the tubular member 

15 is coupled to the intermediate portbn by the second tapered portion 300e. In an 
exemplary embodiment, the wtside diameters of the first and second ends, 300b and 
300f« of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular ramber. The first and second ends, 300b and 
300f, of the tubular member 300 include wsril thicicnesses, ti and t2, respectively, in an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
. tubular member 300 ranges from about 75% to 98% of the out^e diameters of the first 
and second ends, 300a and 300f. The Intermediate portion 300d of ttie tubular 
mrniber 300 includes a waD thickness im- 

25 In an exempiaiy embodiment, the wall thicknesses ti and ^ are substantially equal in 
order to provkJe substantially equal burst strength for the first and second encte, 300a 
and 300r, of the tubular meirAer 300. In an mannplary embodiment, the wall 
thicknesses, ti and are both greater than the waH thickness in.order to optimally 
m^ch the burst strength of Me first and second ends, 300a and 300f, of the tubular 

30 nr!enri)er300withtheintenfTiediatepc^1ion3^ 

In an exemplary embodiment, the first and second tapered portksns, 300c and 300e, 
are Inclined at an angle, a, relative to the tongitudlnal direction ranging from about 0 to 
30 degrees in order to optimally faclDtate the radial expanston of the tubular member 



36 



300. In an exemplary embodiment, the first and second tapered portions. 300c and 
300e, provide a smooth transition bebA^n the first and second ends, 300a and 300f, 
and the Intennedidte portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The ifitemnediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubuter member 300. in an exemplary embodiment, 
the Intennediate sealing member 20Qa seals the interface between the intermediate 
portion 300d of the tubular member 300 and ttte interior surface cf a wellbore casing 
10 305, or o^r preexisting struc^re, after the radial expandon and plastic deformation of 
the intermediate portion 30Ckl of the tubular member 300. In an exemplary 

viiiSUuHliwiii, un9 fiiU0iiiN7Wiaw ovaiiii^ iiiviiivoi www|f iisia a 9Ufc#«9MSii iwbiiij bihimisu 

section. In an exemplary embodinnent, the outside diameter of the intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends. 300a and 300f. of the tutxjleir member 300 in order to optimally protect the 
intermediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The tntermediate sealing member 300g may be fabricated 
from any nunrtber of conventional conmerdalty available materials such as, for 
example, thermoset or thermoplastic polymers. In an exemplary embodiment, the 

20 intermediate sealing member 3OO9 Is fabricated from thermoset polymers in order to 
optimally seal the radially expanded Intenmediate portion ^)0d of the tubular member 
300 with the wellbore casing ^5. In several alternative embodiments, the sealing , 
menter 300g iridudes one or mone rigid anchors for engaging the wellbore caslr^g 305 
to thereby anchor the radially expanded and plastically deformed intermediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

* Refenrhig to Figs. 4, and 5a to 5d, in an exemplary embodiment, tto tubiriar member 
300 isfbnmed by a process 400 that includes the steps of: (1) upsettftig both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 . step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connectbns In b>oth expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded Intenmediate portion of the tubular menrt)er in step 425. 
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As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b. of a tubular member 
500 am upsal using convehtionai upsetting methods. The upset ends. 500d and SQOb. 
of the tubular member 500 include tiie wall thicknesses ti and t2. The intermediate 

yVIUWIf www Wl UIO KMWWICn lin^lllWI «JW ttfW«UM99 MffW WMit •www Vfff 1 w«ww «• rw iwwv *wr 

5 diameter Dmt. In an exemplary embodiment the wall thickness^ ti cmd I2 are 
substantia equd In order to provMe burst strength that Is substantially equal along 
the entire length of the tulMdar nnember 500. In an exemplary emk>odiment. the wall 
thicknesses ti and ta are both greater than the wall thickness \m in order to pro^e 
burst strength that is substantially equal ak)ng the entire length of the tubuler memt>er 

10 500» and also to optimally facilitate the fbnnation of threaded connections in the fitst 
and second ends. 500a and 500b. 

As Hiustratied in Fig'. 5b, in steps 410 and 415. both ends. 500a and 500b. of me tubular 
member 500 are radially expanded using conventional radial expanston methods, and 

15 then both ends, 500a and SObb» of the tubular member are stress relieved. The 
radially expanded ends. 500a and 500b. of the tubular member 500 include the interior 
diameters Di and D2. In an exemplary embodiment, the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Dht ranges from about 100% to 120% in order to facilitata the subsequent 
radial exfianskm of the tubular memt}er 500. 

In a prefened embodiment the relationship between the wall thicknesses ti. t2, and tiNT 
of the tid>ular member 500; the inside diameters Di, D2 and Dint of the tubular member 
25 500; the kiskle diameter tK^am of the wellbore casing, or other structure, that the 
tubular member 500 will be ins^ted into; and the outside diameter Doom of the 
expanskm cone that will be i^d to radcdy expand the tubular member 500 within the 
wellbore cming is given by the foliowing expressk>n: 
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Where tt^tz; and 
Di»D2. 

By satisfying the relattonship given in equation (1)» the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantiaiiy equalized. More generally, me relationship given In equatior^ (1) nriay be 
used to catoidate the optimal geom^ for the tubule»^ momber 500 for subsequent 
radio! exfiari^n and plastic dafbrmatior. of the tubuiar nr,8rr«b6r 500 for febricsting 
5 and/br repairing a wellbore casing, a pipeline, or a structural support 

As illustrated in FIG. 5c, in step 420, conventional threaded connections. SOOd and 
SOOe, are formed In both expanded ends, SOOa and 500b, of the tubular member 500. 
In an exenr^lary embodinnent, the threaded connections, SOOd and SOOe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. Sd, in step 425, a sealing member SOOf is then apfriied onto the 
outride diameter of the nofvexpanded intemnediate portion SOOe of the tubuiar member 

15 500. The sealing member SOOf may be applied to the outside diameter of the non- 
expanded intermediate portlcKi 500c of the tubular member 500 using any nunr)ber of 
. conventional commercially available methods. In a prefened embodiment, the sealing 
member SOOf is applied to the outside diameter of the ^temrediate portion 500c of the 
tubular member 500 using commerdalty available chemical and temperature resistent 

20 adhesive bonding. 

In an memplary embodiment the expandable tubular members, 206, 214, and 220. of 
the system 200 are substantially identical to, and/or incorporate one or nrKra of the 
teachings of, the tubular members 300 and 500. 

25 

Refening to Fig. 6, an exemplary embodiment of tubuiar expansion cone 600 for 
redialy expanding the tubular members 206. 214, 220, 300 and 500 will now be 
described. The expansion oone BOO defines a passage 600a and includes a front end 
605, a rear end 610, and a radial exparsion section 615. 

30 

In an exemptary embodiment, the radi^ expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attedc Q^ and the second conical outer surface 625 
includes an angle of attadc 02. in an exemplary embodiment, the angle of attedc oi is 
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greater than the angle of attack 02. In this manner; the first conical outer surface 620 
optimally radially expands the tatenredlate portions, 206c 214c, 220c, 3iD0d, and 500c, 
of the tubular memt)ers, 206. 214, 220» 300, and SCO, and the second conical outer 
surface 525 op&'naliy radially expands the pre^xi^ffidAd and second ends, 20@a 

5 and 206d, 214a and 214d, 220a and 220d, 300b arid 300f. and 500a and 500b, of the 
tubular members, 206, 214. 220, 300 and 500. In an exemptory embodiment, the first 
oonlcal outer suifece 620 includes an angto of attack Oi ranging from abovX 8 to 20 
degrees, and the seoorKl oonteal outer surfece 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to opttmaBy radially expand and plastically 

10 deform the tubular members, 206, 214. 220, 300 and 500. More generally, the 
expanston cone 600 may indude 3 or more adjacent conical outer surfaces having 

rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expansfon cone 700 
defines a passage 700a and indudes a front end 705, a rear end 710, and a radial 
expanston section 715. In an exemplary ernbodiment, the radial expansion section 715 
indudes an outer surface having a substantially parabolk: outer profile thereby 
provMing a parabok>id shape. In this manner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that omstantiy deaeases from a maximum at 
the front end 705 of the expansion corie 700 to a mbiimum at the rear end 710 of the 
expansion cone. The parabolto outer proHe of the outer surface of the radial 
expansion section 715 may be formed using a pluralily of adjacent discrete oonteal 
serttons and/or using a contlruious cun/ed surface. In this manner, the region of the 

25 outer surface of the radial expansion election 715 adgacent to the front end 705 of the 
expartfiion cone 700 may optimally radially expand the intermediate porttons. 206c, 
214c, 220c aoOd, and 500c, of the tubular members. 206, 214, 220, 300, and 500, 
whRe the region of the outer surface of the radial expansbn section 715 adyaoent to the 
. rear end 710 of the e)q>ansk)n cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d. 220a arKl 220d, 300b 
and 300f, and 500a and 500b, of the tubular members, 206. 214, 220, 300 and 500. In 
an e)»hr)plary embodiment the parabolic profOe of thd outer surface of the radial 
expansion sectkxi 715 is selected to pmvkle an angle of attack that ranges from about 
8 to 20 degrees in the vidnity of the front end 705 of the expansion cone 700 and an 
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cmgle of attack Hi the vidnify of the rear end 710 of the expansion cone 700 from about 
4to15degrees. 

In an nnnvdary embocftnent. the tutwlar expansion cone 204 of the system 200 is 
5 8(d»tanfiaDy identical to Una nqiansioh cones 600 or 700, and/or Inoorporatas one or 
more of tha trachings of the expand cones 600 and/or 700. 

In several alternative embodnients. the teacMngs of the apparatus 130, the system' 
200. the expandable tubular member 300. the mettwd 400, and/or the expandable 
10 tubular member 500 are at iesstpartiailyoombhied. 

Referrlna to Fig. 8, in an altemativa embodiment, oonventiona! ternpe^ture, prsssurs, 
and flow sensors. 802, 804, and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, (assure, and flow 

15 sensors, 802, 804. and 806. respec^ly. in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embO(fiments. the control algorithms utll^ by the controller 810 for controlling the 

20 (iteration of the flow corttrol valves 160 as a finction of the operating temperature, 
pressure, and flow rates within the pwfbrated tlritnilar menni>ers 145 are.convention^. 

Referring to Fig. 8. in an alternative embodiment, a solid tubular membw 905 is 
ooi^iled to one of the perforErted tubular membws 145 by radiaOy expanding and 

25 piastiadly dstorrrang the soUd tubular member bito engagement with the perforated 
tubular member in a oonvertfiond manner and/or using one or more of the radial 
expansion methods disctosed in one or more of/ the followfrig: (1) U.S. patent 
application serial na 0dM54,139. attorney docket no. 25791.03.02, filed on 12^1989. 
(2) U.S. patent application serial no. 09/510,913, attorney docket na 25791X02, fited 

30 on 2/2312000. (3) U.S. patent appltealton serial no. 09/502.350. attorney docket no. 
25791.8.02. filed on 2/10/2000. (4) U.S. patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, fited on 11/15/1999. (5) U.S. patent appflcatton serial 
no. 00/523.460. attorney docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent 
application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
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(7) U.S. patent applicafion serial no. 09^11.941. attorney docket no. K791.16.02, filed 
on 2^24/2000. (8) U.S. patent appficaiion serial no. 09/586.946. atteniey docket no. 
25791.17.02. filed on 8/7/2000. (9) U.S. patent appDcatkm serial no. 09/559,122. 
gHpfney docket no. 25791.23.02. filed on 4/26^00. (10) PCT patent appDeation serial 

5 no. PCTAJSOO/18635. attorney docket no. 25791.25.02. filed on 7/8/2000. (11) U.S. 
pruvtekmari patent appBcatkm serial no. 60/162.671, attorney dock^ no^ 25791.27, filed 
on 11/1/1909. (12) U.S. provistonal patent appflcation serial no. 60/154,047. attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional patent appiicatkm siarial 
no. 60/159,082. attorney docket no. 25791.34. filed' on 10/12/1999. (14) U.S. 

10 provi8k)nal patent appikatkm serial no. 60/1 59.039. attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provistonal patent application ^rial no. 60/159.033, attorney 

Mr^ri,i%t OKTOl Vf tUoA 4nM'>/10QQ 1 1 Q nmuieinnol nafanf annltratirm earial 

no. 60/212,359. attorney docket no. 25791 .38. filed on 6/19/2000, (17) U.S. provisional 
pat«it s4>plicat(on serial no. 60/165,228. attorney docket nb. 25791.39. filed on 

15 11/12/1999. (18) U.S. provisibnal patent appllcatton serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provistonal patent appllcatton serial 
no. 60/221 ,645. attorney docket no. 25791 .46. filed on 7/28/2000. (20) U.S. provistonal 
patent application serl^ no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. pnjvislonal patent appltoation serial no. 60/237,334, attorney 

20 docket no. 25791 .48, filed on 10/2/2000, (22) U.S. provlstoruil patent appllcatton serial 
no. 60^0.007. attorney docket no. 25791.50, fited on 2/20/2001; (23) U.S. provisional 
patent appticalion serial no. 60/262.434, attorney docket no. 25791.51, fited on 
1/17/2001: (24) U.S, provisional patent appDcatton aerial na 60/259.486. attorney 
docket no. 25791.52, fited on 1/3/2001: (25) U.S. provteional patent applteaUon serial 

25 no. 60003,740. attorriey docket no. 25791 .61 . fited on 7/6/2001 ; (26) U.S. provistonal 
patent appitealton serial no. 60/313,453. attorney docket no. 25791.59. fited on 
8/20/2001: (27) U.& provistonai patent appltoafion serial no. 60^17.985. attorney 
docket no. 25791.67. fited on 9/6/2001; (28) U.S. provistonal patent applicatton serial 
no. 60.318.386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent appllcatton sertel no. 09/969,92^ attorney docket no. 25791.69. filed on 
10/3/2001. the disctosures of wtUcti are incorporated lierein by reference. In ttiis 
manner, the soiki tubular member 905 flutdldy seals ttie radial passages fcmned in ttie 
perforated tubidar member 145 ttiereby preventing the passage of fluidto materials 
and/or fomialton materteis through ttte perfbratMl tubuter member. 
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Referring to Fig. 10, in an aKemative embodiment, the radial openir^ in one of the 
perforated tubutar members 145 are sealed by Injecting a hardenaUe fluidic seahig 
material 1(W5 Into the rad^! Qpeninris !n the me perforated tubuiar member by 

5 posltionirq a closed eruied pipe 1010 tmving one or more radial openir^ 1010a within 
the one perforated tubular member 145. Conventional seaBng members 1015 and 
1020 then seal tt)e interface between the pipe 1010 and the opposite ends of the one 
ptfforated tubtdar member 145. The hardenabte fluidlc sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing merrA)ers 140 prevent the passage of ttie hardenable fluidic sealing material 
out of the annuhis between the one perforated tubular member 145 and the fomftation 
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apparatus 130« and the hardenable fluidic sealing ntateriai is allowed to cure. A 
conventional drill string may then be used to reimve any excess cured sealing material 
15 from the interior surface of tlie one perforated tubular member 145. In an exenrqplaiy 
embodiment, the hardenable fluidic sealing material Is a curable epoxy resin. 

In an altemative embodiment, as illustrated in Fig. 11, one or mora of the perforated 
tubular members' 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact vt^th the surrounding fomiatlon 125 thereby compressing the 
suHDunding fonfnation. In this manner, the surrounding fonnatlon 125 is maintained in 
a state of compression thereby stebHizing the surrounding formation, reducing the flow 
of loose particles from the surrounding fonnatlon into the radial opmings of the 
perforated tubular memt>er 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fonnation. 

In ari altamative embodinient, a sebmic source 1105 is posltiohed on a surface 
location to thereby impart seismic energy into the fbmiation 125. In this manner, 
parti^ lodged in the radial opening In the perforated tubuiar member 145 may be 
30 dlsto^ed from the radial opmings thereby enhancing the subsequent raoovery of 
hydrocartxxts from ttie fbmfiaten 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonned into contact with Qie surrounding formation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formatim, 
an impulsive toad is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tid)ular moimber 145 by applying the load to the end of the 

4 OA . tka imrtitleKm l f%skH le iHori fmnefemoH In thA ftitrrm v^Hfrvi formation ' 
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thereby compacting and/or slumping the sunounding fbnnation. As a result, the 
recovery of hydrocarbon from the fonmation 1 25 Is enhanced. 

In an alternative embodiment as Hlustrated in Fig. 12. a weilbore casing 1205 having 
one or mora perforations 1210 is posittoned within the weilbore 105 that traverses the 
fonnation 125. When the apparatus 130 is positioned wRNn the weilbore IDS. one or 
more of the prorated tubular menrtbers 145 of the apparatus 130 are radially 
expanded and ptestlcaHy defct— ^ into contact with the weilbore casing 1205 thereby 
compressing the surrounding fonnation 125. In this manner, the sunounding fomialion 
125 is maintsrined In a state of compression thereby stabilizing the surrounding 
fonnation, reducing the flow of loose particles from the surrounding fonnation into the 
radial openings of the perft>rated tubular member 145, and enhancing the recovery of 
hydrocart)ons from the sumiunding fonnation. 

In an attOTiattve embodiment, a seismic source 1215 is positioned on a surfece 
location to thereby Impart seismic energy into the fonnatton 125. In this' manner, 
particies lodged in the radial openings in the perforated tubular member 145 rray be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocartxms from the fonnation 125. 

In an altema«ve embocfiment. after the perforated tubular member 145 has been 
radially expanded and plasticaily fbnned into contact with the weilbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunounding formation, an 
impulsive load Is applied to the perforated tubidar member. The Impulsive load may be 
appied to the perforated tubular member 145 by applying the' load to the end of the 
apparatus 130. The impulsh^ load is then tranefenred to the surrounding fomiatk>n 125 
thereby compacting and/or sluntfying the sunnounding formation. As a result, the 
recovery of hydrocart>ons from the fonnation 125 is enhanced. 
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Referring to Fig. 13. in an alterhatlve embodiment, one or more perforated tubular 
memlMre 1305 are cou^ to one of the perforated tubular members 145 by radially 
expanding and plastically defomning the perfoFBted tubular member Into engagement 
with the perforated tubutes* member in a oonventtonal rratnner and/or us^ one or more 
5 of the radial expansion methods disclosed in one or more of the fbliowing: (1) U.S. 
patent application serial no. 08/454.1 3d, attorney docket no. 25791.03.02. filed on 
12/3/1999. (2) U.S. patent application serial na 09/510,913. attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent appltoaOon serlat no. 09/502,350. 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent appDcatton serial 
10 no. 09/440,338. attorney docket no. 25791.9.02, fijed on 11/15/1999. (5) U.S. patent 
applteatfon seria! no. 09/523.460. attorney docket no. 25791.11.02. tOed on 3/10/2000. 

M\ 1 1 ft natant annllf«atinn eorial nn nO/RI? flOK a4frw*iau Mr^lrm* »<« •MTTCVt 4<> IV> «Sl.n^ 
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on 2/24/2000. (7) U.S. patent applicatton serial no. 09/511,941, attorney docket no. 
25791.16.02, filed on 2/24/2000. (8) U.S. patent application serial no. 09/588^946. 

15 attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent appDcation serial 
no. 09/559,122. attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
application serial no. PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (1 1 ) U.S. provisional patent applicatnn serial no. 60/162,671 , attomey docket 
no. 25791.27, filed oh 11/1/1999. (12) U.S. provistonal patent application serial no. 

20 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional 
patent application serial no. 60/159.082, attorney docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provisional patent appHcaiton serial no. 60/159.039, attomey 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provistonal patent applicatton serial 
no. 60/159,033. attorney docket no. 25791.37. filed on 10/12/1999. (16) U.S. 

25 pfOvtokMttd patent applicatton serial no. 6W212.359. attomey docket no. 25791 .38, filed 
on 6/19/2000. (17) U.S. provisional patent appRcatton serial no. 60/165.228. attomey 
docket no. 25701.39. fitod on 11/12/1999. (18) U.S. provistonai patent application serial 
no. 60/221 .443. attorney docket no. 25791.45^ filed on 7/28/2000. (19) U.S. provistonai 
patent applicatton serial no. 60/221,645, attomey docket no. 25791.46. fitod on ' 

30 7/28/2000. (20) U.S. provislonai patent appBcatton serial ho.. 60/233,638. attorney 
docket no. 25791.47. fitod on 9/18/2000. (21) U.S. provisional patent applicatton serf^ 
no. 60/237.334. attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent appiicatiDn serial no. 60/270,007, attorney docket no. 25791.50. filed on 
2/20/;ro01; (23) U.& provistonai patent applicatton serial no. 60/262,434, attorriey 
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docket no. 25791 .51 « filed on 1/17/2001; (24) U.S, provisional patent application serial 
no. 60/259.486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provislonai 
patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/B/2001 : (26) US. provistonal paterit appGcatkm serial no. 60/313,453, attorney docket 

5 no. 25791.59, filed on B/2Q/2001; (27) U.S. provteional patent application serial no. 
60/317,685, attorney docket no. 25791.67, filed on 9/8/2001; (28) U.S. provisional 
patent appDcatton serial no. 60/316,386, attorney dodcet no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utDity patent appficatkKi serial no. 09/969,922, attorney dodcet 
no. 25791.69, filed on 10/3/2001, the disctosures of wtitoh are Incorporated herein by 

10 reference. In this manner, the perforated tulwlar memt)er 905 modifies the ftow 
characteristics of the perforated tubular member 145 theret>y permitting the operator of 
the apparatus 130 to mocfify the over^l flow chaiBcteristics of the apparatys. 

In an alternative ennbodiment, as iOustrated in Fig. 14, a one*way valve 1405 such as, 
IS for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tutMJiar members, 145a and 145b, that extract hydrocart>ons from oorrespbnding 
subtenanean zones A and B. In this manner. If zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an altemative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermat energy from a targeted subterranean geothermal rone 1505. In this 
manner, ttie operational efficiency of the extraction of gecrthermal energy is significantly 
enhanced due to the increased tntemal diametm of the various radially expanded 
25 elements of the apparatus 1 30 that penmit greater volumetric flows. 

In an aKarnatlve embodiment, the perforated tubular members, 145. 210, 212, 216, 
218, and 130&of the appvatus 130 may be cleaned 1^ further radial expansion of the 
perforated tubular members. In an exemplary ernbodiment. the amount of fijrther radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145. 210, 212, 216, 218, and 1305 of the apparatus 130 ranged fliom about 1% to 2%. 

An apparatus has been described that Includes a ^nal isolafion assembly Induding 
or^ or more solid tabular members, each solid tubular member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular r^mbers, and a shoe ccupl^ to the zor^ isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further Includes one or more Intennediate 
scSd bjbuiar menfibers coupled to and Interleaved amcr^ the perforated tubular 
5 members, each htmnecHate solid tubular member including one or more extemal 
seals. In an exemplary embodiment the zonal isolation assembly further includes one 
or more valve members for corrtrolNng the flow of fluidic m^^rials between the tubular 
members. In an exemplary embodiment one or more of the intermediate solid tiAular 
membm Include one or more vatve members. 

10- 

An apparatus has also been desonlied that includes a zonal isolation assembly that 

more extemal annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 intenmediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars. each IntenDediate solid tubular including one or more external 
annular seals, arid ia shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subten-anean zone in a 
weHbore has also been described that Includes positioning one or more primary solid 

20 tubulars within the weilbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or rnoire perforated tubulars wKMn the weilbore, the perforated 
tubulars traversing the second subterranean zme, fluidldy coupling the perforated 
tubulars ctfid the prinrmry solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to ttie second subterranean zone within the weUbpre external to 

25 the solid and perforate tubulairs. 

A mMttxl of extrading materiids from a producing subterranean zone In a weilbore, at 
least a portion of the v^llbore including a casing, has also been described ttiat includes 
positioning one or more primary solM tubulars within the weilbore, fluidldy coupling the 
30 primary solid tubulars with the ca«ng. positioning one or mote perforated tubulars 
within the weilbore, the perforated tubulars traversing the produdng subterranean 
zone, flukfidy coupling the peribrated tubulars with the prinDary solid tubulars, fluidldy 
isolating the produdng subtenranean zone from at least one other subterranean zone 
within the weilbore, and fluidldy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplaiy enibodiment. the method further 
includes conlfotebly fluidldy decoupling at least one of the perforated tulnilars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subterranean formation Including 
a wePborB, a zonal isolation assembly at least partially positioned witNn the wellbore 
that Includes one or more solid tubular members, each solid tubular member Including 
one or more external seals, and one or mora perfoiiated tubular members coupled to 
the solid tubular members, and a shoe positioned wrtthin the welibore coupled to the 

10 zonal Isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubidar members are formed by a radial ej^nslon process performed within 
the weliboc©. In an exemj^ry smbodiment. the zona! isolation assembly further 
includes one or more intemwdiate solid tubular members coupled to and interleaved 
among the perforated tubuiar members, each intemnediate solid tubular member 

15 Including one or more external seals, viiherein at least one of the solid hjbuiar 
members, the perforated tubular rriembers, and the Intennediate soHd tubular members 
are formed by a radial ejqwnsion process peffomried within the welibore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular men*ers. In an exemplary errdxxliiTwnt, ot» or more of the 
intemwdiate solid tubular members indude one or more valve members for controlling 
the flow of fyds between the soGd tiibular mentbere and the perforated tubuiar 
memtMrs. 

25 An apparatus has also been described thai Includes a subterranean fonnatlonlncliKlir^ 
a welibore. a zonal isolation assembly positioned within the welibore that includes one 
or more prin«ry solid tubulars, each primary soM tubular including one or man 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubutars. and n-1 intennediate soHd tubulars coupled to and interleaved among the 

30. perfbratsd tulwlars, each intennediate soDd tubuiar including one or more extendi 
annular seals^ and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tibulars, and the intennediate solid 
tubulars are formed by a radial expansion process perfomwd within the welibore. 
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A method of isolating aliret sut^wranean zone from a second subterranean zone in a 
weiaxn has sSso been described that bfichides po$iti(»)^ one or more prin»ry sotkl 
tubulare within the welibore, the primary solid tubulars traversing the first subterranean 
2an9, pcsl&ning one cr mare p^foratsd tubuters within ttw weliboie, the perforated 
tubulars Iraversmg the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars wRNn the welibore. fluididy coupling 
the perforaied tubulais and the primary solid tubdars. and preventing the passage of 
fluids from the fbst subterrarwan zone to ttie second 8iri)terranean zone within the 
wslbore external to the primary solid tubulars and perforated tubulars. 



A method of extracttng materials from a producing subterranean zone in a welibore, at 

^ ^aUa i£^iti%MM tMj>«lia#4iv«M 4 «M»otmn Kai» KAon Hocr*nKAri that inHii/lAC 

leodi a pUIUUIIMi UIO WOHWWIO IliwiUvlHl^jl «a lia^v xpww* ■ ^c^.^^m**^** 

positioning one or more primary solid tubulars within the welibore, positioning one or 
more perfiDrated tubulars within the welibore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubutars within the welibore, fluididy coupling the primary 
solid tubiters with the casing, fluididy coupling the perforated tubulars with the primary 
sdid tubulars. fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within tte welibore, and fluididy coupling at teast one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
enAodiment the rnetliod further indu'des oontrollably fluididy deooupibig at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An appmttiis has also been described that indudes a suWerranean fonnation Induding 
25 a welibore, a zonal isolation assembly positionBd withlri the wellboriB that indudes n 
solid tubular members positioned wHMi the welibore, each solid tid>uiar member 
indiAling one or mofe external seals, and n-1 perforated tubutan^ merhbers positioned 
withh the welibore coupled to andinterleaved among the solid tubular members, and a 
shoe positioned within the welibore coupled to the zonal isolation assembly. In an 
3Q exemplary embodiment the zonal Isdation assemtriy further comprises one or more 
valve members for controlling the flow of fluids tsetween the solid tubular members arKl 
the perforated tubular members. In an exen^Jtery enfibodiment, one or more of the 
sdld tubular members indude one or more valve members for contrding the flow of 
fluids betwsen the sdid tubular members and the perforated tubular memljers. 
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A system for isdaiing a first suMsnanean zone from a second sut^erranean zone in a 
w^toore has also been described tiwt includes means for positioning one or more 

oniirl iiiKiilAfft trovAn^nn fhfi first 

5 subterranean zone, means for positioning one or more perforated tubulars within ttie 
weilbore, the peifoiated tubulars traversing the second subterranean zone, means for 
fluidiciy ooupDng the perforated fajbubrs and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within tt» weiibcre extemsri to the primary solid tubulars and the 

10 peribrsted tubutars. 

A Sysiom TOT GXirBCang maiSneiid irom a t^iwaus^ii^ auMksiiaii«#<ui Ml « 

least a portion of the weHbore Including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

15 fluidiciy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbcw. the perforated tubulars traversing the 
prodwdng sutrterranean zone, means for flukltely coupling the perforated tubulars with 
the primary soHd tubulars, means for fluidiciy isolating the producing subterranean zone 
from at least one other subterranean zor^ ^Wn the wellbore, and means for fluidldy 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system further Includes means for controllably 
fluidiciy decoupling at least one of the perforated tubulars from at least one other of the 
peifbrated tubulars. 

ZS A system lor^ Isolating a first subterranean zone from a second subterranean zone In a 
wellbore has abb been described that includes means for positioning one or more 
pifrnary soHd tubulars wtthfri the wellbore, the primary soHd tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars trawsing the second subten^nean zone, means for 

30 radially expanding at least one of the primary scrfid tubulars and perforated tubulars 
within the wellboro, means for fluidiciy coupling the perforated tubulars and the primary 
solid tubulars, and means for prevmtir>g the passage of fluids from the first 
siAterranean zone to the second subtenanean zone within the wellbore external to the 
primary soDd tubulars and perforated tubulars. 
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A s^tem for extracting materials from a produdng subterrsroan zone in a weHbcm, at 
lea^t a portion of the weObore including a casing, has also teen desoibad that Includes 

^^^^ c^p- p^^mSKmIm rmA m/%n» nrimarv ctnlirl ttih lilflr ft within thA WAllhcm. ITManfi for 
tiioaiio ivi pw9nM^m>^ WWW! ■ r" ■ j — — " ~ — - — » 

5 po^tkming one or more peiforatedtubulais within the weObore,^ - 
traversing the producing subterranean zone, means for radi^ e)(panding at least one 
of the primav solid tubulars and the peifoiated tubulars witttin the welltore, means for 
fluidlcly coupling the prbnary soBd tutnilare witt) the casing, means for fluididy coupling 
ttw peiforated tubuters with this solM tubulars, means for fluidicly isolating the 

10 • produdng subterranean zona from at least one other subterranean zone within the 
wellbore, and means for fluidicty coupling at least one the perforated tubulars with 

Indudes means for controllabty fluklidy decoupling at least one of the perforated 
tulxilais frpnn at least one oth^ of the perforated tubulars. 

15 

A system for Isolating subterranean zones traversed by a wellbore has also been 
described that Includes a tubular support member defining a first passage, a tubular 
expfitfision cone defining a second passage fluidicly coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the failHilar liner, 
wherebi the tubular liner includes one or more expandable taibular members that each 
Include a tubular body apprising an interm^te portion and first and second 
expanded end portions coupled to opposing ends of the intemiediate portion, and a 

25 seaBng member coupled to the exterior surteoe of the intsnnedlate portion, and one or 
more slotted tubular members coupled to the expand^ tubular members, whmin 
the inside diameters of the other tubular members are greater than or equal to the 
outside dlanneter erf the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and sisoond expanded end portions are greater than the well 

30 thickness of the intermediate portion. In an exemplary embodiment each expandable 
tubular member further Includes a first tubular transitionary member coupled between 
the first expanded end portion and the intermediate portiOT, and a second tubular 
transitionary member coupled between the second expancted end pwtion and- the 
Intermediate portion, wherein the angles of Inclination of the first and second tubular 
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transRionary members relative to the intermediate portion ranges from atx)ut 0 to 30 
degrees. In an exemplary embodiment, the outside dsmeter of the vitemnediate 
portiort ranges frcm about 75 percent td about 98 percent of the outside diameters of 
9m fif^t and second exnpmded end portions, in an exemplary emtxxlimenL the tHust 

S strength of the first and secmd expanded end por6ons is substantially equal to the 
burst strength of the intenradiate tubular secticm. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior dimteler of the intemnedlate portion ranges firom about 100 to 120 percent In 
an eimnplary embodiment the relationship betMean the wall thicknesses ti, ta, and tm 

10 of the first expanded end portion, the second expanded end portion, and the 
Intermediate portion, respectively: of the expandable tubular mmribers, the Inside 

HiovviafAfe n. anH Pi J- r«f 4ha firH> ovnanHi^ Ami nTkftifvt tha fiArrinrl Mmflnded arid 

portion, and the intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter of the wellbore casing that the expandable tubular 

15 member will be Inserted Into, and fte outside diameter Dcone of the expansion cone that 
win be used to radially expand the expandable tubular member within the wellbore is 
given by the fbllowing expression: 

wheir»n ti - 1^^ and wherein Di = D3. In an exemplary embodiment, the tapered end (rf 
20 the tubular expanston cone includes a plurality of adjacent discrete tapered, sections. 
In an e)mnplary embodiment, the angle of attack of the adjacent discrete tapered 
sections Inoeases In a continuous manner from one end of the tubular expansion cone 
to the <q>posito end of the tubular expansion cone. . In an esmnplary embocfiment, the 
tapered ervl of the tubular expanston ooma includes an paraboloM body. In an 
25 exenvlary embodin^ the angle of attack of the outer surface of the paraboloM body 
- Increases in a oontfafiuous marmerfrom one end of the parabdokl body to the opposite 
end erf the pmSxAcM body, in an exemplary embodimmt, the tubutar liner comprises 
a plurality of expandable tutHJiar members; and wherein the other tubular nnenrri)ers are 
interleaved among the mpandabte tubular nnembers. 

30 

A method of Isolating subterranean zones traversed by a wellbore has also been 
described that includes posittoning a tubular liner within the wellbore, and radially 
e)q)andlng one or more discrete portions of the tubular liner into engagement witt) the 
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WBWbore. In an exemplary embodinnent a pluraOty of discrete porttons of the tutMJlar 
Hner are radially expanded Into mgagement with the welibore. In an exemptery 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exempbry embodiment, one of the discrete nnrtforM of the tubular !ner !$ radi^iy 
5 expanded by injecting a flukJIo material into the tubular Unen artd wherein the remaining 
ones or the discrete portions of (he tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the dbcrete portions of the tubular Bner 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of flie tubular mernbers are radially expanded into 

10 engagement with the welibore and one or more of the tubular members are not radiaBy 
expanded into engagement with the welibore. In an exemplary embodlntent, the 
tubular members that are rsdiaify expanded into er^fag^ment with the w^Sbore 
comprise a portion that is radially expanded into ei^agement with tiie welibore and a 
portion that is not radially expanded Into engagement with the welibore. In an 

15 exemplary embodiment, the tubular liner Includes one or more expandable tubular 
members that each include a tubular body comprising an Intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones travianied by a welibore has also been 
described that includes means for positioning a tubular liner within the weilbore, and 
means for radially expanding one or more discrete portions of the tubular Bner into 
engageinent with ttie welibore. In an exemplary embodiment, a pluiality of cHscr^e 
30 portions of the tubular liner are radially expanded into engagement with the weHbore. 
In an exemplary embodiment, the remaining portions of the tubular finer are not ladtelly 
expanded. In an exemplary embodiment, one discrete portion of the tubular Hner is 
radially expanded by injecting a fluidic matertel into the tubular linen and wherein the 
other discrete portions of the tubular liner are radtally expanded by pulling ian 
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expansion cone thrcnjgh the other discrete portions of the tiAular liner. In an 
exemplary anibodirRent, the tubule iin^ indices a piuraltty of tutnilar rr^mbers; and 
wherebi one or niore of the tiAul^r members are radially expanded into engagement 

%MMh HtA twttlllv^ro onri r\no nr mnrA of fho tiihiilar m»fnKar« Am nnf faiiblK/ AvmnHnH 

S Into engagement with the welbore. In affiexemptery embodiment, the tubt^rmemt>ers 
that are radially expanded into engagement with the welibore indude a portion that is 
radiatiy expanded Into engagement with the wellbore and a portion that b not radially 
expartded Into engagement vinth the wellbore. 

10 An apparatus for isolating subtenanean zones has also been described that Includes a 
subt^ranean fonmation defining a borehole, and a tubular liner positioned in and 

embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment the tubular liner \s coupled to the boreh(^ by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary erTtfx)diment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodlrtwnt, the remaining portions of the tubular Kner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radiatiy 
expanded by Injecting a fluidic matertel into the tubutar Dn^, and wherein the other 
discrete portions of the tubular liner are rsKlially expanded by pulling an expansion cone 
through the other discrete porttons of the tubutar finer. In an exemplary embodiment, 
tto tubular liner oomprisee a plurality of tubular members; md wherein one or mora of 

25 the tubular members are radially expanded into engagerr»nt with ttie borehole and one 
or mm of the tubidar members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment,, the tubular members that are radially 
expanded into engagement with the borehole indude a portion that te radially 
expanded into engagement with the borehole and a portion ttiat is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner indudes one or more expandable ^ tubular 
members that each include a tubular body comprising an ffitennediate portion and first 
second expanded end portions coupled to opposing ends of tto intennediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or moia slotted tubular members coupled to the expandable tubular 
members, wtwrein the in^ diameters of the slotted tubular members are greater than 
or equal to the maxfrnum inside diemietttrs of the expandable tubular members, in an 
exemplary embodiment, the tubuter Jlner includes, a pluramy of expandabia tubular 
5 members; and wherein the slotted tubular members are Interleaved among the 
expcmdabie tubular members. 

An apparatus has been described that bidudes a zonal isolation assembly induding: 
one or more solid tubidar members, each solid tubular member including one or more 
10- external seals, one or more perforated tubidar members ooiqjied to the sdid ttdnilar 
members, one or nrme Itow control vadves oper^^y ccMif^ to the perforated tubular 

»MA»w%kAr<B ^nv* #witmllirvi fka finku ni fltilHif« moterialo Hirniii^h tho ruftrlnrafAH fllhlllAr 

members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular niembers for monitoring the operating temperature within the 

15 perforated tubular memtDers, one or more pressure sensors operably coupled to one or 
more of the peirfbrated tubular members fw monitoring the operating pressure within 
the perforated tubular members, and one or nrxxe flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressire sensors, and the flow sensors for rTK>nitoring the temperature, pressure 
and flow sensors and oontrdfing the operaticxi of ttie flow control vah/es< At least om 
of the solid tubular members and the perforated tubular members are formed by a 
radM expansion process performed wrtMn the weHbore. 

25 

A method of isdating a first subterranean zone from a second subterrarmn zone in a 
welibore has also bwn described that indudra posKtonlng one or more solid tulKilafs 
within the welibore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars within the weilboie. the perforated tubulars traversing 
30 the second subtenanean zone, radraliy expanding at least one of ttie primary solid 
tubulars and perforated tubulars wHhin the welibore, fluididy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zcxie within the welibore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures, 
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pressufBs, and flow rates withbi one or more of the perforated tubulars. and controlling 
the flow of fiuidic materials through the perforated tubulars as a ftinctton of the 
monltofBd operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a produdng subterranean zorw in a weflbor^ 
1«ast a portion of the weDbore including a casing, has diso been described that Includes 
positioning one or more solid tubulars witWn the wellbore. positioning one or more 
perfbrated tubulars within the wellbore. the perforated tubulars traversing the producing 
subterranean sme. radlally expanding at least one of the soHd tubulars and the 

10 perforated tubulars within the wellbore. fluWIdy coupUng the solid tubulars with the 
casing, fluididy ooipUng the perforated tubulars with the solid tubulars. fluididy 

. - » t^«««.4 MP«^ mAW^w M tKf Ai'iPAMAart Ttf^no 

iSOiBtir^ ine proQUCing suowrranein iwi© a* im^v win? wmoi m&#v«Maif««-i> 
wtthin the wellbore, fluWldy coupling at least one of the perforated tubulars with the 
producing subterranean zone, nwnltoring the operating temperatures, pressures, and 
15 flow rates within one or nuxe of the perforated tubulars. and controlling the flow of 
fluWic materials through the p^lbrated tubulars as a function of the monitored 
operating (emperatLres, pressures, and flow rates. 

A system for isolating e first subtefranean zone from a second subterranean zone in a 
20 wellbore has aiso been described that includes means for positioning one or more solid 
tubutos within the weHbore, the soOd tubulars travereing the flrsl subterranean zone, 
means for positioning one or more perforated lubuters within the wellbore, the 
perforated ttd)utare traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perfbrated tubulars within fiie wellbore. 
25 means for ftuMidy ooupBng.the perforated tubulars and the sdid tubulare, means fbr 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zorie wtthin the wellbore extmial to the solid taibuiare and perforated 
tubulars. means for monitoring the operating tenq)eratures. pressures, and flow rates 
within one or more of the perforated tubulars, and means for controinng the flow of 
30 fiuidic matartals through the perforated tubulare €e a function of the monitored 
(operating temperatures, pressives. and flow rates. 

A system for extracting materials from a producing subtenanean zone in a weltt>ore, at 
least a portion of the wellbore including a casing, has also been described that includes 
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means fo^ positioning one or more solid tubUlars within the wellbore, iraans for 
postUonlng one or more perforated tubulars within the wellbore, the perforated tubidars 
traversing the pnxJudng subtenranean zone, means for radially expanding at least one 

5 coupling the solU tubulars with the casii^. means for fluididy coupling the perforated 
tirtxilars with the solid tubulars. means for fluididy isolating the produdng subtenanem 
zone from at least one other subtenranean zone wittiin the wellbore. means for fluidicly 
coupling at least one of the perforated tubulars wdth the produdr^ subterranean zone, 
.means for monitoring the (grating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubUlars, and means for oontrolllng the flow of fluidic 
mateiials through the perforated tubulars as a fundion of the monitcmd operating 

iimpiiaiur^, prmMii^, and uCjW iBtM. 

An apparatus has also been described that indudes a zonal isolation assembly 
IS induding: one or more solid tubular members, each soUd tubular member induding one 
or more external seals, one or more perforated tubular members each hduding radial 
passages coupled to the solid tubular members, and one or nnore soUd tubular liners 
coupted to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed vrithin the wellbore, and the solid tubular liners are formed by a 
radial expansion process performed within the wellbore. 

X A method of isolating a first subterranean zone firom a second subtenanean zone In a 
welbore has also been desoibed that indudes positionffig one or more solid titulars 
withbi the weHbore. the sdid tubulars traversing the first subterranean zone, positioning 
one ormm perfbrated tubulars each induding one or more radial passages within the 
wellbore. the perfbrated tubulars traverdng the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforatsd tubulars and the primary sdid tubulars, preventing the 
passage of ftuids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated bd)uldrs, 
positioning one or more solid tubular liners within the interior of one or more of the 
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pefforated tubulars, and radially expanding and plasticaHy deforming the sotid tubular 
liners within the hiterior of one or more of the perforated tubulars to flufdidy seal at 
toast some of the radial passages of the perforated tubulars. 



5 A method of extradbig iraterials frtm a produdng subterranean zone in a wetttiore. at 
[east a portion of the wellbme indiKlhg a casing, has also been described that indudes 
positioning one or more sdid tubulars within the weilbore, positioning one or more 
perforated tubulars eadi including orie or more radial passages within the welibore, ttie 
perforated tubutais traversing the produdrig subterrmean 2one, radialiy expanding at 

10 least one of the soDd titulars and the perforated tubulars within the weHbore. fluldldy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 

one other subtenranean zone within the weilbore. fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, poslttoning one or more 
IS solid tubular liners within the interior of one or more of the perforated tubulars. and 
radially expanding and plastically deforming the solid tubular liners within the Interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that indudra nrmans for positioning one or more soHd 
tubulars wittiin the weUbore. the sdid tubiriars traversbig the first subterranean zone, 
means for positioning one or nme perforated tubulars each Induding one or more 
radial passages within the weilbore. the perfbrated tubulars traversing the second 

25 subterranean zone, mems for radial^ expandmg at least one of the solid tubutars and 
perforated tubuliars within the weilbore, mean^ for fluididy coupling the perforated 
tubulars and the sdid tubulars, mearis for preventing the passage fluids from the first 
subterranean zone to the second subtenanean zone within the weilbore external to the 
ternary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the Interior of one or more of the perforated toJbulars, and mearis 
for radially expanding and plastically defonning tiie solid tubular liners within the interior 
of one or more of the perforated tubul9rs to fluididy sea\ at \BS&t some of the radial 
passages of the perforated tubulars. 
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Adoording to another aspect oT the present invention, a system for extracting materials 
from a producing sut>tenBnean zone (n a weiU)ore. at least a portion of the \mltt>ore 
inducRng a casing, has stoo been de$crit>ed that includes means for petitioning one or 
mere solid titulars vt^thLn the weHbore-, means for positioning orw.or more perforated 

5 tutnilais each including one or more radial passsges within the watibore. the perfmted 
lubulais traversir^ the produting subterranean zone, means for radially expanding at 
lent one of the solid tubulars arni the perforated tubulars within the weilbore, means 
for fkiididy coupling the solid hjbulars with thd casing, means for ftuidldy coupling the 
perforated tubulars with the soBd ftibulars. means for fluidldy isolating {the producing 

10 . subterranean zone from at least one other subterranean zone within the weilbore, 
means for flutdicly coupling at least one of the perforated tubulars with the producing 

MtMMraMAttM maane fr\r r%Aoifif\ninn nrkA nr mnm onliH tiiNilnr HnArft within tKA 

interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
15 perforated tubulars to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that inductes a zonal isolation assembly 
including: one or more solid tubular members, each solid tutHJlar member indudng one 
20 or more external seals, one or more perforated tubular members eadi induding radial 
passages coupled to the sdid tubular members, and a sealing material coupled to at 
least some of the perforated tutHJiar members for sealing at least some of the radial 
passages of the perforated tubular nr)embers. and a shoe coupled to the zonal isdatton 
assembly. 

25 

A method of isolating a first subterranean zone from a second subtermnean ana In a 
weilbore has ateo been described that indudes positioning one or more solid tubxAars 
within the weUbora. the solid tubulars traversing the first subterranean zdne, positioning 
one or nrK>re perforated tubulars each induding one or more radial passages within the 
30 wsDbore, the perforated tubulars traversing the second subtenanean zorie, radially 
e)^dlng at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
witMn the weilbore external to tlie primary solid tubulars and perforated tubulars. 
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seaSng off an annular region within at least one of the perforated tubulars. and ii^ecting 
a hardenabte flukiic sealing material Into ttw sealed annular regions of the perforated 
tutMdars to seal off at least some of the racfial passages of the perforated tubulars. 



5 A msfhod of extracting materials from a producing subtenanean zone in a wetlbore* at 
least a portion of the weilbofB including a casing, has also been described that indudK 
positioning one or mors solid tubulars within the welibore. positioning one or more 
prorated tubulars each induding one or more radial passages within the weBbore, tte 
perforated tidnilars traversing the producing subtenranean zorw, radially expanding at 

10 least one of the soBd tubulars and the perforated tubulars within the wetlbore, fluidicly 
coupling the solid tubulars with the casing, fluldldy coupling the perforated tubulars 

...UA. ii.^ ^^KJ n,*iMliU» t«*MiM4:p%^ Mrtn^iti^nn ei iKi^rriSin^An fmm At lAdfit 
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one other subterranean zone within the welibore, fluldidy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone, sealing off an annular region 
15 within at least one of the perfor9ted tubulars, and irijecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seat off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
20 welibore has also been described that tfidudes means for positioning one or more solid 
tubulEHTS within the welibore, the solid tubulars traver»ng the first subterranean zone, 
means for positioning one or more perforated tutHJtars each bfiduding one or nrK>re 
radial passages within the welibore, the perforated tubulars traversing the second 
subtenanean zone, rneans for radially expanding at least one of the sold tubutars and 
25 perforated tubulars within th? welibore, nneans fbr fluidicly omq^llng 0)e perforated 
tubulars and the solid tubutars^ means fbr preventing the passage of fluids firom the first 
sdvierranean zone to the second stdyterranean zone lAMhtn the welibore extern^ to the 
prfrnary solid tubiters and |)erforated tubulars; mear^ for sealing off an annular region 
withm at least one of the perforated tubulais, and means for injectir^g a hardenable 
30 fluidic sealing material into the sealed annular rsgtons of the perforated tubulars to seal 
crff at least some of the radial passages of the perforated tubulars. 

A system for extracting nuiterials from a producing subterranean zone in a welibore, at 
least a portion of the welibore Induding a casing, has also been described that includes 

60 



means for positiorting one or more solid tubulars within the weDbore, means for 
positioning one or more perforated tubularsi each biduding one or [nore radial 
passages within the wellt)ore, the perforated tubidars traversing the producing 
subterranean 2cne, means for rad!^ expend^^ »! !^ one of the t^M tubuters end 

S the perforated tubidars within the weHbore, means fof flukUcty coupling the solkl 
tubulars with the casing* means for fluididy ooupHng the perforated tubulars vi^ the 
soHd tubulars, nieans for flul(ficly isolating the produdng subterranean zone from at 
least one other subten^nean zone within the wellbore, means for fMdidy coupling at 
least one of the perforated tubi^rs with the produdng sutMenanean zone, means for 

10 sealing off an annular regicm witMn at least one of the perforated tubulars, and means 
for injecting a hardenebte fluidic sealing matmal into the sealed annular regions of the 
p&ibrawd tubuiars to sea! off at teast some of the radial passages of the perft^ated 
tubulars. 

15 An apparatus has also been descrbed that Includes a zonal Isolation assembly 
positioned within a wellbore that traverses a subterranean formation riduding: one or 
more sdid tubular members, each solid tubular member Including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 memt^rs and the perforated tubular members are Ibnned by a radial expansion 
process performed within the wellbors, and at least one of the perforated tubular 
members are radially expanded into Intimate contect with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded Into intimate contact wilti the subtenanean fomnation compress the 

25 siriitBrTanean fomnation. 

A method of teolating a first 8ubterrar»an zone from a second subterranean zone in a 
weKbora has also been described that Indudes positiontng one or nnore solid tubuters 
within the wellbore, the solid tubulars traversing the firrt subtenanean zone, positioning 
30 one or more perforated tutnjlars within the welS)ore each ir^luding one or more radial 
passages, the perforated ^buiars traversing the second subterranean zone, radiaUy 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of tTw perforated tubulars br)to inUnr\ate contact 
with the second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid ttJbulars, and preventing the passage of fluids from the first subterranean 2one to 
the second subterranean zor^ within the wellbore external to the soUd tubuters and 
perforated tutHilars* In an exemplary embodiment the perforated tubulars that are 
r^ioHy exMrvteH irtto InttnrwrtA conteGl wMi the second subterranean zone compress 

5 the seomd subterranean zone, in an exemplary embodiment, the mattod fiffther 
Includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbor^ from ttve second subterranean zone, in an exemplary erribodiment. the 
method further Includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 - with the second subtenanean zone. In an exemplary embodiment, the method further 
Includes applying an impulsive load to the perforated tubulars that ^re radially 

Sm4m. #v^i*k*«w*« h%a MmnH ciiKtAiranAan Tnno fn inrTBASA the rafe 

of recovery of hydrocarbons from the sieoond subterranean zone. 

15 A method of extracfing materials from a producnig subterranean zcwie in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described, that includes 
positioning one or more soOd tubulars within the weitbore, positioning one or more 
perforated tubulars within the wellbore each including one or mora radial passages, the 
perforated tubulars traversing the producing subtenanean zone» radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore. radially 
mparuling at least one of the perftKBted tubulars into inflrrmte contact with the 
producing sut>terranean zone^ fluididy coupl^ the solid tubulars with the ca^ng, 
fluididy ooupHng the perforated tubulars with the solid tubulars, fluididy Isolating the 
produdng subterranean zone from at least one other subtenanean zone within the 

25 wellbore, and fluidlc^ coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exmnpUuy embodiment the p^forated tubulars 
that are radially expanded into intimate contact with the produdng subterranean zone 
compress the produdng subterranean zone, hi an exemplary embodlmeht the nr\ethod 
further includes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocarbons from the produdng subtenanean zone. In an exemplary 
embodiment, ttw method further indudes vibrating the produdng subtenanean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the produdng subtenanean zone, in an exemplary embodiment, 
the method further indudes applying an Impulsive load to the perforated tubulars that 
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are radially exp^ded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons ftom the produdng subterrar>6an zone. 

A sy^teni for ssoia^ig a first si^^t^rsnesn ^r. a second subterrginesn zone !r. s 

5 wellbore has also been described ttiat includes means for positioning one or nnore soHd 
tubulars within the wellbore, the solid tubutetrs traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
Indudingj one or more radial passagjss. the perfmrted tubulars traversing the second . 
subterranean zone, means for radisyiy e}qiandfng at least one of the soHd tubulars and 

10 perforated tubufars wHhin the wellbore, means fbr radially expanding at least one of 0ie 
perforated tubulars into inOnmte contact with ttie second subterranean zone, means for 
nuldic^ ooupfing the psffofaied tubulara md the solid Uibulais, and means fcn 
preventing the passage of flukls from ttie first subterranean zone to ttie second 
subterranean zme within the w^bore extenml to the solid tubulars and perforated 

15 bibuiars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into Intimate oontad with the second subten^nean zone 
comprises rrteans for compressing the second subtenranean zone. In an exemplary 
embodlTDent, the system further iru:ludes means for vitMrating the second subtensnean 
zone to increase the rate of recovery of hydrocarbons from the second subten^nean 

20 zone. In an exemplary embodiment, the system forther includes means for vibrating 
. the second subterranean zone to dean the radial passages of the pirated tubulars 
that are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive toad to the perfbraled tubulars that are radially expanded into intimate 

25 contact with the second subterranean rone to increase the rate of recovery of 
hydrocaibons from the second wbterrariran zone. 

A system for extracUng materials from a producing subtenranean zone in a w^bore, at 
least a portion of the weHbore indudtog a casing, tas also been described that indudes 
30 means for poslHoning one or nnore solid tutiulars vidthin the wellbore, means for 
positioning one or more perforated tubuters within the vrallbore each Induding one or 
more radial open^, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars wlttiin toe weHbore. means for radial^ expanding at least one of the perforated 
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tubulars into intimate contact wrflh Ihe producing subterranean zone, means fbrfiuldlcly 
cou^ing the solid (idHtiars with the casing, means for fliMldy oouping the perfbrated 
tubulare wHh the solid tubulars, means for fluldidy isotaling the prodMCing subtenaneaiv 

zone ironi *fi n«i»i wiio vnnw wwwuaiwvi *vfw»n« 

fluidlcty coupling at least one of the perfoiated tubulars with the producing 
eubtenanean zone. In an exemplary embodiment, the means for radially exparaling at 
least one of the perfbrated tubulars into intimate contact with the producing 
subterranean zone comprises means for compresring the producing subterranean 
zone. In an exemplary embodiment, the system further Includes means for vibrating 
the producing subtenranean zone to Increase the rate of recoveiy of hydrocarbons from 
the producing subterranean zone! In an e)eemplary embodiment, the system further 
induoes means lor vioranng in© prouUmng awj-^nsn^ciii tj^%^ ^ wfwi* f»^.». 
passages of the perforated tubulars that are radially expanded into intimate contact 
with ttie prtxludng subterranean zone. ' In an exenvlary embodiment, the system 
further deludes means for applying an Impulsive load to the perforated tubulars that 
are radially expanded into intimate contact wifli the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
positioned within a wellbore that Verses a subterranean fomnation and Includes a 
perforated wellbore casing, Inducllr^g: one or mwe solid tubular members, each solid 
tubular member including one or more extenml seals, one or more perforated tubular 
memt>ers coupled to the solid tubutar members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular men4)ers and the perfbrated 
tubular members are fionned by a radial expansion process perfbnrad within the 
wellbore, and at least one of the perform fibular memberB are radiaHy expanded into 
intlrnatacontad with the perforated wellbore casing, in an exemplary embodbnent, the 
perforated tubular members that are radtedy expsmded into intimate contact with the 
perfbrated casing oompress the subterranean fonnation. 

A method of isolating a first subtenanean zone from a second subterranean zone In a 
wellboiB tiiat indudes a perfbrated casing that traverses the second subtenar^n 
zone, has ateo been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
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one or more perforated tutHilars within the weUbore each including one or more radial 
passages, the perforated tubulars traversing the second 8ut>terranean zor\e, radially 
expanding at least one of the primary solid tubulars and perforated tut>ulars within the 

witti the i^rforated ca^ng. fliddiciy coupling tto perforated tid)ulars and the solid 
tubulars, and preventing the pnsage of fluids from the first subterranean zone to the 
second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulars. In an exemplaiy embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing compress the second 
subterranean zone. In an 6xen]^lary embodiment, the method further includes 
vibrating the Moond sid>terranean lom to increase the rate of recov^ of 
hyQroGarixffis from the second subterrafiean £Dne. In an exemplary ami>odfiinMt, ths 
method furttier includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing. In an exemplary embodiment, the method further includes 
appi^ an Impulsive load to the perforated tubulars that are radially expanded Into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A mettuxJ of extracting materials from a producing subtenranean zone in a weilbore, at 
least a portion of the weilbore including a casing and a perforated c^ing that traverses 
the producing subterranem zone, has also been described that includes positioning 
one or mm solid tubulars within the weilbore. positioning one or more perforated 
tubulais within Ihe weilbore each Including one or more radlat passages, the perforated 
tid)ulars travi^i^ the producing subtenanean zone, radbfly expanding at least one of 
the solid tubidars and the perforated tubulars within the weabore, radially expanding at 
least one of the perforaied tubulars into intimate contact wHh the perforated casing, 
fluidicly coupling the solid tubulars with the casing, fluididy coupOng the perforated 
tubulars with the soDd tubulars, fliadidy isolating the produdng subterranean zorie from 
at iettt one other subterranean zone vrithln the weilbore, arxl fluidlciy coupling at least 
one of the perforated tubulars wi^ the produdng wbterranean zone. In an exempbry 
embodiment the perforated tubulars that are radially expanded Into Intimate contact 
with the perforated casing compress the produdng subterranean rone. In an 
exemplary embodiment, the method further includes vibrating the produdng 
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subterranean zor^e to irwrease the rate of recovery of hydrocarbons from the produang 
subterranean zone. In an exemplary embodiment the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforatKi tubulars that are radlany expanded into IniinTaw ooniau w«" ths perfcrated 
5 casing. In an exemplary embodiment the method further includes applying an 
irr^ulslve load to the perforated tidn^rs ttet are radially ejqxinded Into intiniate 
contact with the perforated tubulars to increase the rats of recovery of hydrecarbons 
from the producing subterranean zone. 

10- A system for isolatliig a first subtenanean zone fiwn a second subterranean zone in a 
weilbore that includes a perforated casing thaf traverses the second subterranean 
zone, has also been described that indiwJes means for posiiioning one or more s«id 
tubulare within the weilbore. the soiU tubulars traversing the first subterranean zone, 
means lor posifioning one or more perforated tubulars within the vwBbore each 

15 including one or more radial passages, the pedbrated tubulars traversing the second 
subtenanean zone, means for radally expanding at least one of the solid tubulars and 
perforated tulwlars witWn the welibwe, means for radially expanding at least one of the 
perforated tubulars Into intimate contact with the perforated casing, means for fluidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subtenanean zone 
within the weilbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at least one of the perforated 
tubulars Into intimate contad with the perforated casing comprises means for 
compressing the second subtenranean zone. In an exemplary enftf)0(Sment ttie system 

25 further Indudes means for vBMatIng the second subterranean zone to increase the rate 
of lecoveiy of hydrocarbons from the second subterranean zone. In an exemplary 
embodiment the system furttierbichjdes mews for Vibrating the second subtenanean 
zone to dean the radial passages of the perforated tubulars that are radlaOy expanded 

into irriimate oontad with the perforated ea^. In an exemplary embodiment ttw 
30 system further Indudes means for applying an ImpUtelve toad to the perfbraM tubulars 

that are radladly expanded Mo intimate oontad wittt the perfbrated casing to irfcrease 
the rate of recovery of hytfrocarbons from the second subtenarwan zone. 
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A system for exbactkig materials from a producing sut>t6rranean zone in a vvellbore, at 
least a portion of the welltxsre including a (^sbig and a perforated as\ng 9mi fravsrses 
the protfajong subterranean zdne^ has also l>een described tttat includes means for 
petitioning orve or mm solid tubulars wlthtn the welllKm, means for posiSontng one or 

5 more perforated tubulars within the welibore each tndudlng one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
Ibr radtally expanding at least one erf the soKd tubulars and the perforated tubtriars 
within the weObore. means for radidliy expanding at feast one of the perfioiated tubulars 
into intimate contact \Mth the perforated casing, means for fluidiciy coupling the solid 

10 tubulars with the casing, means for fluldidy coupling the perforated tubulars with Ihe 
solid tubulars, means for fluidiciy isolating the producing subterranean zone from at 

Iam* ^Kat m iKf Aprat^on -ynnA uilfhln fhiA uuolllvkDQ flnH mAAfic fnr ffhiirfiHv nmintirtfl 

at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars Into intimate contact with the perforated casing comprises means tor 
compressing the producing subterranean zone. In an exemplary embodiment, the 
further Includes means for vilwating the prodi^ng subterranean zone to increase the 
rate of recovery of hydrocarbons from the producing subtenranean zone. In an 
exemfdary embodiment, tfie system further includes means for vibrating the producing 

20 subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact virith the p^rf^ed casing. In an exemplary 
embodiment, the system further includes means for applying an impulsive load to the 
perforated tubulars that are radial^ expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the producing 

25 subterranean zone. 

apparatus has also been described that includes a zonal isolation assembly 
including: one or more soiid tubular members, each solid tubular member biduding one 
or more external seals, one or more perforated tubular members each indudtng radial 
30 passages coupled to the solid tobular members* and one or more perforated tubular 
liners each Including one or more radial passages coupled to the Interior surfaces of 
one or mom of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fc^ed by a radial expansion process performed within the 
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weHbore, and the perforated tubular lin^ are formed by a radial expansion process 
performed within the WBllbore. 

A method of Isolafing a first subtenanean zone from a second subferfanean mm fei a 
weHboTB has also been described that includes positioning one or mom solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each induding one or nnore radial passages within the 
wellborB, the (^rforated tubulars traversing the second subterranean zone, radiaUy 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidlcly coupRng the parfbrated tubulars and the prtnnary solid tubulars, preventing the 
passage of fluids finom he first subtenanean zone to the second subterranean zone 
wtthrn the wellbore extendi to the primary solM tubulars and p«f orated tubulars, 
positioning one or nwe p«forated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defbnning the perforated 
tubular liners witMn the interior (rf one or more of the perforated tubulars. 

A method of exbacfing materials from a producing subterranean zone In a wellbore, at 
least a portion of ttie weHbDre induding a casing, has also been described that include 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the produdng subtenxinean zone, radially expanding at 
least one of the solid tubulars end the perforated tubulars within the welbore, fluididy 
coupling the solid tubulars with the casing, fluldtely coupling the perforated tubulars 
with the solid tubidars. fluidlcty Isolating the produdng subterranean zone from at least 
one other subtenanean zone, wlttiin the wellbore. fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone, positioning one or more 
perforated tubular liriers within the Interior of one or more of the perforated ti^lars, 
and radially expanding and plastically defomiing the perforated tubular liners within ttie 
interim- of one or more of the pefforated tubulars, 

A system fbr isolating afirst subterranean zone from a second subterranean zone in a 
weHbore has also been described that Indudes means for positioning one or more soUd 
tubulars within the wellbore, the solid tububrs traversing the first subterranean zone, 
means tor posttiontng one w nrxro perforated tubulars eac^ Induding one or nnbre 
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radial passages wthin the wellbore, the perforated tubulais traversing ttie second 
subterranean zone, nf»ans for radially expanding at least one of the sxM tubuters and 
perforated tubulars wHhto» the weBbdre, means for fluldldy ooupHng the perforated 

. • f I 11 i:^ A. .u. .i-kM- f^w v«nB\Mmfin#« fha rtaeea/io nf flniHs #ryn thfl fifS^ 
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subtenanean zone to thd second subterranean zone within the wellbore external to the 
primary soBd tubulars and (>erforated tubulars, means for positiming one or more 
perfbraled tubular liners wthin the Interior of one or more of the parfbrated tubulars. 
and means for radially expanding and plastically defomiing the perforated tubular Sners 
witMn the Interior of one or more <rf the perforated tubulare. 



A system for extracting materials from a produdig subterranean ajne In a wellbore, at 
toast a portion ci me weiiDore ineujoing a Gii«if^> t*a» uowi uoawiMww 
means for positioning one or more solid tubulars wfthin the wellbore. means for 
posittoning one or more perforated tubulars each Induding one or more radial 

15 passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars witWn the wellbore. nrieans for fluididy coupling the solid 
tubulars with the casing, means for fluWIcly coupling the perforated tubulars with the 
soHd tubulars. means for fluididy Isolating the produdng subterranean zone from at 

20 least one other subterranean zone within the weUbore. means for fluididy coupling 
at least one of the perforated ^bulars with Oie piodudng sid>terrane»i zonoi mear« for 
positioning one or more perforated tubular linere within (he Interior of one or more of 
the perforated hibulars. and means for radially expanding and plastically defbmdng the 
perforated tubidar liners within the Interior of one or n»re of (he perforated tubulars. 

25 ■ 

An apparatus has also been described that Includes a zonal isolation assembly 
including: one or more solid titular members, each solid tubutar member induding one 
or more external seals, two or more pwfiDratad tubular membere e«h induding radial 
passagwi coupled to the sdid tubular members, and' one or more one-way valves for 

30 corrtioilably fluidlcly ooiqHing the perforated tubular members, and a shoe coupted to 
the zonal bolation assembly. At least one of the solid tubular members and the 
perforated tubular membere are.fbmwd by a radial expansion process perfbmied wittin 
thewelttMxe. 
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A metttod of Isolating a first sulrterranean zone from a second subterranean zone 
having a plurality of producing zones In a vw»l)ore has also tjeen described that 
includes positioning one or more solid tububrs wItWn the wellbore, the solid tubulare 

nArfnratAd tubularB each 

iraVOIVIII^ UIW IHO* OUWWII Vii^w* «rtiwt f#*-rw«»*#.wi5y — I 

5 Including one or more radial passages vtrtihin the v««bore. the peifbrated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid . 
tubulars and perforated tubulars wHhIn the wellbore. fluMldy coupling the peribrated 
tubulars and the primary solid tubular^ preventing the passage of fluids from the flr^ 

subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and peifbrated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
thai has iwen depleted, 

A method, of extracting materials from a vi»llbore having a plurality of producing 
15 subtenanean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars eacti including one or more radial passages 
within the wellboie, the perforated tubulars traversing the producing subtenanean 
zones, radially expanding at least one of the solid tubulars and the peribrated tubulars 
20 within the wellbore, fluididy coupling the soHd tubulars with the casing, fluidicly coupling 
the perforated tubulara vnth the solid tubulars. fluididy Isolating the producing 
subterranean zone from at least one other subterranean zone within the weBbore, 
fluMldy coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing firom one of the pnjdudng zones 
25 that has not been depletBd to one of the produdng zones that has been depleled. 

A system for Isolating a fbst subterranean zone from a second sii>tenanean zone 
having a plindlty of produdng zones in a wellbore has also been described that 
inchides mems for positioning one or more sond tubulars within the wdlborB, the saiia 
30 tubulare traversing the first subtenwean zone, means for positioning one or more 
perforated tubulare each Induding one or more radial passages within the wellbore, the 
perforated tubulare traverefng the second subterranean zone, means for radially 
expanding at least one of the sdkj tubulare and perifarated hibuiare wittiln the wefflxxe. 
means fbr fkiWfcly coupling the perforated tubulare and the solid tubulars. means fbr 
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preventing the passage erf flidds from the first subterranean zone to the second 
subterranean zone within the wellbore external to the printary solid tubutars and 
perforated tubuiars, means for positioning one or more perforated tubular liners within 
i^*^mi0^w ^9 ^ fvwvA «Ha r\Arfrir0«ftH fiihiilAm unH mMfist Ihr nriftv»ntina fluids 
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from passing from one cf the producing zones that has ncrt been depleted to one of the 
pn)ducing zones that has bem depletad. 

A system for extracting materials from a plurality of producing subterranean zonte In a 
wellbore. at least a portion of the weilbors including a casing, has also been descrftmd 
that includes rtieans for posifloning one or more solid tubulars within the wellbore, 
means fin- positionirig one or more perforatsd tubulars each induding me or more 
r9oiai passayoe wiiiiiii uio .titohmwio, «io ^fiwmwM t^wi^t^^ ^^w%*i%^>**f 
subterranean zones, means for radially expanding at teast orve of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidldy coufriing the solid 
tubulars with the casing, means for fluldidy coupling the perforated tubulars witti the 
solid tubulars. means for flukJidy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubutars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners wlttiin the interior of one or more of 
the perforated tubulars. and means for preventing fluids from passing from one of the 
produdng zones that has not been delated to one of tte produdng zones that h^ 
been depleted. 

An apparatus for extracting g^olhermai energy from a subterranean formation 
containing a source of geothermai eneigy has also been deecribed that Indudes a 
zonal isolation assembty postttoned within the subtenanean formation induding: one or 
more solid tubular mwnbers. each sdtd tubular member induding one or rnore external 
seals, one or more pwforated tubular membeis each Including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each Induding 
one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to tt» zonal Isolation assembly. At 
teast one of the sdld tubular members and the perforated tubuiar members are formed 
by a reKlial expansion process performed within ttie welibore. 
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A method of isolating a first siditBnanean zone from a second subterranean zone 
including a source of geothermal wieigy In a weUbore has ateo been described that 
Includes positioning one or more solid tubulars within the weBbore. the soHd tubulars 

it^ ,.„MmM,MAtt. vnno fVxciHnnirtn AHA rv fnom DSlftVated tUbulaiS 
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5 each hKiudlng one or more radW passages witNn the v«llboiB, the peirl^^ 

traversing the second subterranean zone. radtaBy expanding at least one of the solid 
tubutais and perforated tubulars wHhin the wellbore. fluldldy couping the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second suttonar]»an zor» within the weUbore ^mal to the 

10 primary solid tubulars and perforated tubulars. positioning one or more perforated 
tubular liners viffiiin tt» interior of one or more of ttw perforated tubulars, and radially 

...... ...^ -I ts j^t^.^u.m tka narffvata/^ tiikiilar iinars wHhin thR intariOf of 

expanding ana piaBuuaiiy ueiwiiiun^ h™ p«Hi%M<aivM •«»>.•«••. - — 

one or more of the perforated tubulars. 

15 A method of extracting geothennal energy from a subterranean geothennal zone In a 
welibore. at least a portion of the wellbore Including a casing, has also been described 
that indudes positioning one or more solid tubulars within the wellbore. positioninfl one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing ttw subterranean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore. fluididy coupling the soBd tubulars with the casing, fluididy coupling the 
perforated tubulars with the soTid tubulars, fluldicly isolating the subterranean 
geothennal zone from at teast one other subtenanean rone vi^h the weDbore. and 
fluldicly coupling at teast one of the perforaited tubulars with the subterranean 

25 ge(MMrmal zone. 

A system for Isolating a first sutAerr^nean zone lirom a second geothennal 
subfeiranean zone in a wellbore has also been described that Includes means for 
positioning one or mom soBd tubuters within the wellbore. the solid tubulars traversing 
30 the first subterrwiean zone, irwans for positlonir>g one or mpre perforated tubuters 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second geothennal subtenanean zone, means for radtelly expanding at 
teast one of the solid tubuters and perforated tubuters within the weObore, means for 
fluididy coupling the perforated tubulars arxl the sdid tubulars. and means for 
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preventing ttie passes of fluids from the first subterranean rone to the second 

gectfhmnai sidl)termnean nne urilhin the wellt)ore external to the primary solid tubuiars 
and perform tubuiars. 

5 A system lor extracting geothemoal energy from a siAterranean geothermal zone in a 
wdlbore, at iest a portion of the weltbore including a casing, has also been described 
(hat Includes means for positioning one or more solid tubiriars within the welibore, 
means for positioning or» or more perforated tLd)ulars each including one or more 
radial passages wiOiin the weiibore. the perforated tubuiars traversing the subtenanean 

10 gedhennsd zone, means for radially expanding srt least one of the solid tubuiars and 
the perforated tubuiars within the wellbbre, means for fluldicly coupling the solid 

.AiUk 4Utfk mAone irxr fhiiHi/^Ki /vMinlInn ffho nArfnrsitAri tiihiilarR u^frh the 
lUMiMiiio wiyi U99 vi0OMi|jt w<»^f..^i>.«^ y.^. ... ^^^^^ — 

solid titojlars. means for fluididy Isolatihg the subtenranean geothemal zone from at 
least one other subtenranean zone within the wellbore, and means for fluldicly coupling 
15 . at least one of the perforated tubuiars with the subterranean geothenrialro^ 

An apparatus has also been described that includes a zonal isolation assembly 
Including: one («■ more solkj tubular membefs, each solid tubular member including one 
or more external seals, one or more perforated tubular, members each including one or 

20 more radial passages coupled to the sdid tubular mennbere, arid a shoe oou|^ to the 
zonal isolation assmibly. At teast one of the solid tubular members and the perforated 
tutxilar membms are forrrml tyy a radial extension process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular membm are 
cleaned by further .racfial expansion of the perforated tubular membere within the 

25 wellbore. 

A method of isolating a first subterranean zone from a second subterrdneian zone in a 
weHbore has also been described that irududes positioning one or more solid tubuiars 
within the wellbore, the solid tubuiars trevereing the first subterranean zone, posttiwtng 
30 one or more peribreted tubulare within the wellbore each induding one or more radial 
passages, the perforated tubulare traversing the second subterranean zcme» radially 
e)q»mding at teast one of the primary sdld tubulare and perforated tubulare within the 
weBbore. fluklicly coupling the perforated tubulare and the solid tubuiars, preventing the 
passage erf fluids from the firet subtenanean zone to the seoorKl subterranean zone 
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within the wellbore external to the solid tubulars and perforated tubulars. arid cleaning 
materials from the radial passages of at (east one of the perfbrated tubulars by further 
radial exparnion of tt)e perforalKi tulMiiars within the wellbore. 

S A.melhod of exHacUng materials from a produdng subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulare wfthin the wellbore, positioning one or more 
perforated tubulars within the weilboie each including one or more radial passages, the 
perforated tubulare irawerslng the producing subterranean zone, radially expanding at 

10 . . least one of the solid tubulars and the perfbrated tubulars within the wBilbore. fluidicly 
coupling the solid tubutefs with the casing, fluidicly coupling the perforated tubulars 

... •.^^..•..j &.:^>^. t.^i_»u«n tKa nmWit#>MM ctihtarrariAan 7fine frorn at le^t 
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one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulare with the producing subterranean zone, monitoring the operating 
15 temperatures, pressures, and flow rates within one or more of the perforated tubulare, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulare by further radial expansion of the perforated tubulare within the weBbore. 

A system for isolating a first subterranean zone from a second subterranean zone In a 
20 wellbore has also been described that Includes means fbr positioning one or more solid 
tubulare within the welbore, the solid tubulare travereing the first subterranean zone, 
means fbr positioning one or more pertbraled tubulare within the wellbore each 
including one or more radial passages, the perforated tubulare traversing the second 
subtenanean zone, means fbr radially expanding at least one of the solid tubulare and 
25 pertbrated tubulare within the weBbore, means fbr fluidicly coupling the perfbrated 
tubulare and the soRd lubutere. means fbr preventing the passage of fluids from the first 
aubteiranean zone to the second subterranean zone within the wellbore external to the 
sold tubulare and pertbrated tubulare, and means for cleaning materials from the radial 
passages of at least one of the perforated tubidare by further radial expansion of the 
30 perfbrated tubiriare within the wellbore. 

A system fbr extracting materials from a producing subtenanean zone in a vwlibore, at 
least a portion of the weUbore including a casing, has also been described that Includes 
means for positioning one or more solid tubulare within the wellbore. means for 
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positioning one or more perforated tubutars wiOiin the w^bcre each including one or 
niore ladiai passages, the perforated tuixdars traversing the produdrq sut>terranean 
zone/rneans for radally expanding at lemt orie of the solid tubulais and the perforated 

UlUUiaiS vnumt Uio vwnuuii^, ishmiio twi iwwPM*/ w^f—-^ — I — 

5 casing, means for ftiididy ooupHng the perforated tuAiulars with the soHd tutMJlars. 
means for flukUdy isolating the producing sutitenanean zone from at least one other 
sublananean zone within the weHtXMe. means for fluididy ooupting at least one of the 
perforated tulnilarB with the producing subterranean zone, and means for cleaning 
rraterials from the radial passages of at least one of the perforated tubulars by furtta 

10 radial expansion of the perforated tubulars within the welibore. 

wUe range of modtflcaUon, changes wid substitution Is contemplated in the foregoing 
dtedosure. In some Instances, some features of the present invention may be 
15 employed without a oonesponding use of the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in a manner consistent 
with the scope of the invention. 
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1 . An apparatus, comprising: 

a zoTta! isctetton asssmMy cornprising: 
5 one or more solid tubular members, each solid tubular member Including one or 

more extsmal seals; 

one or more perforated tubular members each including one or more radial 
passages coiq)led to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the soBd tubular members and the perforated tubular 

members are formed by a radial expansion process perfbnned within the wellbore; and 

..jL^^^i^ M^t ^^^m^^m^ ^ u>9ei nno rvf thft nurforated tutHjIar members 

aie dtaned by further radial expansion of the perforated tubular members within the 
weHbore. 

2. A method of Isolating a first subterranean zona from a second subterranean 
zone in a wellbore. comprising: 

positioning one or mor» solid tubulars within the wellbore. the solid tubulars 
traversing the first suMenanean zone; 
20 positioning one or more perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubuJara travereing the second 
subtenanean zone; 

radially expanding at least one of the primary solid tubulars and perfbiated 

tubulars within the wellbore; 
25 fiuidlciyooupilng the perforated tubulars and the solid tubuters; 

pre\«nllng the passage of fluids from the first aubtenranean zone to the second 

subtenanean zone within the wellbore external to the soUd tubulars and perforated 

tubidars;and 

cleaning materials from the radial passages of at teast on© of the perforated 
30 tubulars by further radial wpansion of the perforated tubulars within the wellbore. 

3. A method of extracting materials from a producing subtenanean zone in a 
wellbore. at least a portion of the wellbore indutMng a casing, comprising: 
positioning one or n»re solid tubulars within the wellbore; 
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positioning one or more perforated tubulars wItWn the weHbore each including 
one or more radial passages, the perforated tubulars trasversing the producing 
subtenanean zone; 

^At^hi AwrvonHinn ai UkAct onA nf HiA mild tubulars and (he perforated tubulars 

wtthbithewalttxve: 

fluididy ooupBng the solid tutxjlars with the casing; 

fluididy coupling the perforated tubulars with ttw solid tubulars; 
fluididy isolaling the {Nodudng subterranean zone from at least one other 
subterranean zone witttln the yfellbore; 

fluididy couprmg at least one of the perforstsd tubulars vrith the produdng 

subtenwiean zone; 

monitodriy ths operating tsmpsratures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
tubulate by further radial expansion of the perforated tubulars within the weHbore. 

4. A system for isolating a first subtenanean zone from a second subtenaiiMn 
zone in a wellbora, comprising: 

means for positioning one or more solid tubdars wititin the weltoore. the sdid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weHbore each 
Indudhg one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

rfieans for radially expanding at least one of the sdid tubulars and perforated 
tubulars wHhbi the wdlbore; 

means for fkddldy cot4>Hng the perforated tubulars and the sdid tubulare; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone wWiln the wellbore exlemel to the soBd tubulars and 
perforated tubular^ and 

means for deaning materials from the radial passages of at least one of the 
peilbrated tubulare by further radial expansion of the perforated tubulars within the 
wefiXHe. 
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5. A system for eximcting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore including a ca^. comprising; 

means for positioning one or more solid tulxitars within the wellbore; 

;y«o3r>s fcT pc^lttoning one or more perforated tubulars within the wellbore each 
hduding one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radiaBy expanding at toast one of the solid tubulars and tha 
perforated tubuters within the welibore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the producing subterranean zone from at least one 

means for fluWldy coupling at least one of the perforated tubulars with ttie 
producing subterranean zone; and 

means for deaniog materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
welibore. 
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1 An apparatus, comprising: 

a zonal tsolalion assembly comprising: 

ons or more solid tubular memb«& each solid ttitHilar memtier irududing one or 
5 more external seals: 

one or more perforated tubular menters coupled to tiie solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow d fliMc raatsrids ttvougti tt» perforated tubular rnerTd>ers: 

one or more tsmpsralure sensors operably coupled to one or more of the 
10 perforated ftjbutar members for monitoring the operaVng tempmture within the 
perforated tubtdar members; 

nnAfahiv couDidd to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors c^rably coupled to one or more of the pertbrated 

tubular members for nwnitwhig the operating flow rate within the perforated tubular 

members; and 

a shod coupled to the zonal isolatiOT assembly; and 

a controller operatriy coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensore for monitoring the tertiperature. 
pressure and flow sensors and controHing the operaflon of the flow control valves; 

wherein at least oie of ttie solid tubulsff membera and the perforated tubular 
members are fonned by a radial expansion fwooess performed within flie wellbore. 

25 2. A method of Isolating a -first subtenanean zone from a second subterranean 
zone In a wellbore. comprising: 

positioning one or more solid tubulare within the weltbore. the solid tubuiare 
traversing the first subtmranean zone; 

positioning one or more perforated tubulars within ttw wellbore. the perforated 
30 tubulars traversing the second subtenanean zone; 

radially expanding at least one of the primary soUd tubulare and pertbrated 

tulHilars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulare; 

preventing the passage of fluids from the first subterranean zone to the seccmd 
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subterranean zone witWn the weHt>ore external to the solid tubulars and perforated 
tiAHilars; 

monitoring the operating temperatures, pressures, and flow rates within one or 

IIIWIO Wl MI9 |#Wf 

controlling the flow of fluWIc materlate through the perforated tubutera as a 
Ibrwtlon of the monitored operating temperatures. piBss^^ 

3. A method of extracting materlate from a producing subterranean zone In a 
wellbore, at least a portion of tt» wellbore indud^ a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore. the perforated 

lUUUttiftt u<avd all piw*«%^wfji^ , ~ — , 

radially expanding at least one of the soBd tubulars and the perforated tubulars 

within the wellbore; 

fluWidy coupling the solid tubulars with the casing: 

fluidldy coupling the perforated tubulars with the solid tububrs; 

fluldlcly isolating the producing subtwranean rane from at least one other 
sui}terTanean zone witNn the weiit)ore; 

fluldidy coupling at least one of the perforated tubulars wHh the producing 

subterranean zone; 

monltortng the operating temperatuTBS. pressures, and flow rates within one or 
more of the perforated tutxjiars; arid 

oontroiiing the flow of fiuidic materials through the perforated tubulara as a 
function of the monitored operating temperatures, pressures, and flow rates. 

4. A system for isolating a first suWenanean zone from a second subterranean 
zone in a w^bore. comprising: 

• means for posiBoning one or more solid tubuteffs within the welibore, the solid 
tubulars travereing ttie fiist subterranean zone; 

means for posiBoning one or mofe perforated tubulars wffliin the wellbore, the 
perforated tubulara traveraing the second subterranean zone; 

means for radlaUy expanding at least one of the soW tubulars and perforated 
tubulara within the weHbore; 

means for fluidldy coupling the perforated tiA>ulara and the soBd tubulars; 
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means for imventtng the passage of fluids from the first subterranean zor>e to 
the second subterranean zone wRhin the wellbore extemd to the solid tubuiars and 
perforated tubuiars; 

means for rranltDring tha operating temperatures, pressures, and flow rates 
within one or nrme of the perforated UJbulars; and 

means tor controlling the flow <rf fluidic materials thrm^ the perforated tubuiars 
as a function of the monitored operating temperatures* pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone h a 
wellbore, at least a portion of the weDbore including a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 

norfnrntAri hihiilarfi within tha wetlbOTS. the 

perforated tubular^ traversing the producing subterranean zone; 

means for radiaUy expanding at least one of the solid tubuiars and the 

perforated 
tubuiars within the wellbore; 

means for fluidlcty coupUng the solid bibulars with the casing; 

means for fluididy coupfing me perforated tubuiars wtth the solid tubuiars; 

means for fluidicly isotating the producing subterranean zone from at least one 
other subtenranean zone wHhin the wellbore; 

means for fluUidy ooupDng at least one of the perforated tubuiars with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubuiars; and 

maaris for controfflng the flow of fluidic materials through the perfbrated tubuiars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus* comprising: 

a zonal isotatlon assembly comprising: 

one or more solid tubular members, each ^oHd tubular member including one or 
more external seals; 

one or more perfbrated tubular members each including radial passages 
coupled to the solid tubular members; and . 

one or more solid tubular liners coupled to the interior surfaces of one or more 
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of the perforated tubular membere for sealing at least some of the radial passages of 
the peifbFBtsd tubular membiers; and 

a shoe coupled to the zonal isolation assambly; 

»fhe?s!n at least on© of the solid tubuiar members and the perforated tubular 
5 membew are formed by a radial expanstenpnjcass performed withbi the vwl^^ 

wherein the solid tubular Iners are formed by a radial expansion process 
parfbmied within the wellbore. 

7. A method of Isolating a first subterranean zone from a second subtenanean 
10 zone in a wellbore. oomprsing: 

positioning one or more solid tubulars within the weObora. the eolid tubulars 

^Ka Href ei ^forranAnn 7nnfi! 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. . the perforated tubulars travereing the second 

15 subterranean zone: 

radially expanding at ieasl one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the peifbrated tubulars and the primary solid tubulare; 
preventing the passage of fluids from the first subtenanean zone to the second 
20 subtenanean zone wttWn the weibore external to the primary solid tubulars ar«l 
. perforated tubulars; 

positioning one or more solid tubular linere within the interior of one or more of 

the perforated tubi^; and 

radially expanding and plastically deforming the solid tubular linere within the 
25 imeiior of one or more of the perforated tubulare to fluididy seal at least some of the 
radlari passsQes of the perforated tubulare. 

8. A method of extracting materials from a producing subtenanean zone In a 
wellbore, at least a portion of the wellbore induding a casing, connprising; 
30 positioning one or more solid tubulare within the wellbore; 

positioning one or more perforated tubulare eachjnduding one or more radial 
passages within the wellbore. the perforated tubulare travereing the producing 
subterranean zone; 
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radially expanding at least one of ttie solid tubutare and the perforated tutMJiars 
wittilnthewelBMre; 

fludidy coupling the soHd tubulars with the casirig; 

fydidy ooupling the peribrated tubulare with the solid tubulars: 
5 fluidldy isotathg ttw producing subtenaneah zone from at least one other 

sidjtananean zone within the wallbore; 

fluldldy oouping at least one of the perforated bAulars with the produdng 
subterranean zone; 

positioning one or more sofid tubular Dners wlUiin the Interior of one or more of 
10 the perforated tubuiars; and 

radially expanding and plasticaHy defomilng the solid tubular liners wiOiin the 

l^t^^r ^ nna nr mncn nf tho nAffriratflH tubulSIS tO fluIdiClV SOal at lOaSt SOmO Of thO 

llliOIR#l Wl W viww ws ^w,,— — ^ ■ - « 

radld passages of the perforated tubulars. . 

15 9. A system for isolating a first ajbterranean zone from a second subterranean 
zone in a welHx)re, comi»ising: 

means for positioning one or more solid tubulars within ttw wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for posiBwIng one or nrore perforated tubulars each Including or» or 
20 more radial passages within the wellbore. the perfbratad tubulars traversing Ihb second 
subterranean zone; 

means for radial^ expanding at least one of me solid tubulars and perforated 
tubulars wthin the wellbpre; 

means fbr fluMidy coupling the perforated tubuiars and the solid tubulars; 
25 rneans for preventing the passage of fluids from the first subtenanean zone to 

the second subterranean zone within the weflbore extemai to the primary sold tubulare 
■ and perfbratad tubuters; 

means for positioning one or rnore solid tubular liners vwthin the interior of one 
or more of the perforated tutMJiars; and 
30 means fbr radially expanding and plastically deforming the solid tubular Unere 

: within the interior of one or more of the perforated tubulare to fluldldy seal at least 
some of the raaal passages of the perforated tubulare. 
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10. A system for exlracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, Gomprising; 
means for positlOTing one or more solid tubulars withh the welllxm; 
means for poslfioning one or more perforated tubuiars each including one or 
more radial passages within the weUbore. the perforated tubulars traversing the 
producing sutitmanean zone; 

rneans for radially expanding at least one of the soHd tubuiars and the 
perforated tubulars within the wellbore; 

means for fluldldy coupfing the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluUidy isolating the producing subtenanean zone from at least one 
gfhAr cyhforranean zone wWiin ttie wellbore: 

means for fluididy coupfing at least one of the perforated tubulars with the 
producing subtenranean zone; 

means for positioning one or more solid tubular liners within the interior of one 
or nru}re of the perforated tubulars; and 

means for radially expanding and plastically defomrfng the solid tubular liners 
within the Interior of one or more of the perfected tubulars to fluididy seal at least 
sonra of the radial passages of the perforated tubulars. 

11. An apparatus, ooiT^ng: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubirtar member induding one or 
more external seals; 

me or more perforated tubular menters each hdudlng radial passages 
coupled to the solid tubular members; and 

a sesriffig material coi^>led to at least some of the perforated tubular members 
for seaHng at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zond isolation assembly. 

12. A method of isolating a first subtenanean zone from a second subtenranean 
zone in a wellbore, comprising: 

posWidning one or more sdid tubulars within the wellbore, the soHd tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tulwiais each indudtng one or more radial 
psBssQW within the weiibore. the perforated tulwlars travereing the second 
subteiianean zone; 

ra rfteii y mrpandlng at least one of the soBd tubulars and perforated tubulars 

S vrithintheweK>ore: 

fluidldy coupling the perforated. tubulare and the primary solid tubulars; 

preventino the passage of fluids from the first sulrterranean zone to the second 
subterranean zone within the welbore external to the primary solid tubulars and 
perforated tubidars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenabie fluidic sealing material into the sealed annular regions of 
tb> — «,dM.iaM eaal nff tki least some of the radial passages (A the perforated 

tubulars. 

15 13. A method of extracting materials from a producing subterranean zone in a 
weHbore, at least a portton of the weiibore IndMdlng a casing, comprising; 
posWorring one or more solid tubulare within ttie wBllbore; 
positioning one or more perforated tubulare each Including one or more radial 
passages wtthjn the weiibore. the perforated tubulars travereing the producing 

20 sUbtsnanean zone; 

radially expanding at least one of the sold tubulare and the perforated tubulare 

wKHn tie welbore;. 

ftejidldy coupOng the soBd tubtdare with the casing; 
fhildlcly coupling the perforated tubulare With the solid tubulare; 
25 fluidldy Isolating the producing subterranean zone from at least one other 

subterranean zor» within the weiibore; 

fluididy ooupOng at least one of the perforated tubulars with the producing 

adrisrranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluldic sealing material into the sealed annular regions of 

the perforated tubulare to seal off at least some of the radial passages of the perforated 
ta^Hjiws. 



85 



14. A system for Isolating' a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

means for positioning one or more solid tubulars within tlie welllwre, the solid 
«. .K. *tM^ *MiiA»etm lha firet .«i ihtorranean zone: 

un#uicn9 uww»«w»»|j 

5 means for positioning one or more perfbiated tubulare each including one or 

more ladial passages within the wenbore. the porfbrated tubuJars traversing the second 
8itf>tBnanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubi^rs wHhln the wellbore; 
10 means forfluldlcly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
^ I ^.^»^^mm,mm u/ithin thA wAiihore extemsl to the orimary solid tubulars 

and perforated tubulars; 

means for sealing off an arinular region vwthln at least one of the perforated 

15 tid}Ulars; and 

means for InJecHng a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracUng materials from a producing subterranean zone in a 
weObora, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars withiri the wellbore; 
means itor positioning one or more perforated tubulars each including one or 
more radial passages wHhIn the wellbore. the perforated tubulars traversing the 
25 pRKfcidng subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within 0ie welfoore; 

means for flukJIdy coupling the soHd tubulars with the casing; 

means for flukBdy coupling the perforated tubulars with ttw sofid tubulars; 
30' means for fluidicly isolating the producing subtenanean zone from at least bne 

other subterranean zone wittiin the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdr^ subterranean zone; 
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means for saaKng off an annular region within at leasi one of the perforated 
tubulais; and 

means for injecting a hardened fluidic seaDng material into ttie sealed annular 
regions of the perfbraSed feibulars !o sea! (jff at least some of the redlal passages of the 
perforated tubulars. 

16. An apparatus, comprising: 

a zonfitf laotetlon assembly positioned wWiin a welll«re that traverses a 
s(d>tenBnean formation, comprising: 

one or more solid tulwlar mentfwrs. each solid tubular member Including one or 

more extemal seals; 

one or more perforated tubular members coupled to the soHd tubular members, 

and 

a shoe coupled to the zonal isolation assembly: 

wherein at least on© of the solid tubular m«nb8rs and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into Intimate contact with the subterranean fbmnation. 

17. The apparatus of daim 16. wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subterranean fbnnation compress the 
subterranean fwmation. 

18. A method of Isolating a first subterranean zone from a second subtenranean 

zone in a weNbore. comprising: 

posittoning one or more solid lubulars within the wellbore. the solid tubulars 

bavehsing the flrst subtenranean zor»; 

positioning one or more perforated tubulars within the wellbore each Including 
one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary soHd tubulars and perforated 

tubulars within the wellbore; 

radially expanding at least one of the perforated tobuiars into intimate contact 

with the second subterranean zone; 



87 



fluidicly ooupnng the perforated tubulars 8nd &ie soBd tubulars; and 
preventing the passage of fluids from the firel sttotenanwn zone to the second 
subterranean zone vKithIn the weHbore wtamal to the solid tutxilais and perforated 

5 

19. The method of daim 18. wherein the perfbrated tubulars that are radially 
expanded Into Intimats contact with the second subterranean zone compress the 
second subtenanean zone. 

10 20. The method of daim 18. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subteffanean 
zone. 

21 . The method of daim 18. further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate oontad with the second subterranean zone. 

22. The method of daim 18, further comprising applying an Impiislve load to the 
perforated tubulars that are radlelly expanded Into intimale contad virith the second 

20 subterranean zone to increase the rate of recovery of hydrocartwns fnm the second 
subterranean zone. 

23. A method of extrading materiflte from a produdrig subtenanean zone in a 
wallbore, at least a portion of the wellbore including a casing, comprising; 

25 posilionlr>g one. or more solid tubulars wRhin the wellbore; 

positioning one or more pertiwated tubulars writhin the weflbore each induding 
one or more radial passages, -the perfbrated tubulars traversing the producing 
sutrteiranean zone; 

radially expanding at teast one of the solid tubulars and the perforated tubulars 

30 within the wellbore; 

radially expanding at least one of the pwfbrated tubulars into intnnate contad 
with the produdng subterranean zone; 

fluididy coupling the solid tubulars with Sie casing; 

fluididy coupling the perfbrated tubulars wHh the sdM tubular^ 
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fluldtcly isolating the producing subterrandan zone from at least one other 
subterranean zona within the went>ore; and 

fluididy coupling at least one of the perforated tubulars with the producing 

24. The method of daim 23, wherein the perforalBd tubulars that are radiaUy 
expanded into Intimate contact with the producbig 8ut>tetTBnean zone ocmpress the 
producing subterranean zone. 

25. The method of daim 23, furttwr comprising vibrating the producing 
subterranean zone to hcrease the rate of recovery of hydrocarbons from the producing 
subisnan^vi zone. 

26. The method of. daim 23. further comprising vibrating the produdrig 
subterranean zone to clean the radial passages of the perforated tubulars that are 
r«llally expanded into intimate contact with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 
subtenanean zone to increase the rate of recovery of hydrocarbons from the produdng 
sid>terranean zone. 

28. A ^stem for teolating a first subt^nean zc«b from a second subterranean 
zone in a wenxm, oompfisir^: 

means for positioning one or more solid tubuiare within the vrellbore. the solid 
tubulars traveranis the first suUenvnean zone; 

means for posidonlhg one or more perforated tubulars within the viwMbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtefraneanzone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubuiarB wHhin the wellbore; 

means ftor radially expanding at least one of the perforated tubuiare Into Intimate 
contad witii the second subtenanean zone; 

means for fluididy coifl>llng the perforated tubuiare and the solid tubuiare; and 
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means for preventing the passage of fluids from the fiist sutrtenanean zone to 
the second subterranean zone within the wellbore external to the solW tubulars and 
perforated tubulars. 

29. The system of clalnrt 28, wherein the means for radially expanding at least 0^ 
of the peifbrated tubulars into intimate oonted wHh the second subterranean zone 
oornprises rneans ftar ooiTipressIng the seomd subterranean sme. 

30. The system of dalm 28. further comprising means for vibrating the second 
subterranean zone to Increase Ihe rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radiaily expanded into Intimate contact with the second subterranean zone. 

32. The system of daim 28. further comprising means for apiplying an Impulsive 
load to the perforated tubulare that are radially expanded Into intimate oonted with the 
second subterrwiean zone to Increase the rate of recovery of hydrocarbons from the 
second subterrmeah zone. 

33. A system for extracting materials from a produdrrg subterranean zone In a 
wellbore. at teast a portion of tt» wellbore bnduding a casing, oomprislng; 

rneans for poslttoning one or more sdid tidMilars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
indudbig one or more radial openings, the periitwated tubulars traveralrig the produdng 
subterranean zone: 

means for radlaUy expanding at least one of the solid tubulare and the 
peifbrated tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulare Into mtimafe 
contad with the produdng subterranean zorw; 

means forfluidldy coupling the soUd tubuiars with the c^ing; 

means for fluldidy coupling the pertbrated tubuters with the soHd tUbulare; 

means for fliridldy isotafing the producing subterranean zone from at teast one 



90 



other subterraraan »ne within the weDbore; and 

hearts for fliddidy coupling at least one of the perforated tubular$ with the 
producing sutitenanean zone. 

34. the system of daim 33» wherein the means for radisdiy expanding at least one 
of the perforated tubulars into intimate contact with the produdr^ subterranem zone 
comprises means for compressing the producing subterranean zor^e. 

35. The system of daim 33, further comprising nwans for vibrating the produdng 
Bubtenanean zone to increase the rate of recovery of hydrocart)ons from the produdng 
subtenaneanzone. 

36. The system of claim 33, further comprising means for vibrating the produdng 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the produdng subterranean zone. 

37. The system of daim 33. further comprising means for applying an impulsive 
load to the perforated tiAulars tliat are radially expanded into hilimate contact witti the 
produdng subterranean zone to bioease the rate of recovery of hydrocarbons from the 
produdng subterranean zpne. 

38« An apparatus, oomprteing: 

a zonal isolatton assen4)ly positioned within a wellbore that traverses a 
subterranean fbmiallon and includes a perforated wellbore casing, comprising: 

one or more solid tubular membere, each solid tubular member induding one or 
more external seals; 

one or more perforated tubular members coupled to the solid tiAular members; 

and 

a shoe coupled to me zonal isolation assembly; 

wherein at le^t one of ttie sdid tubular members and the perforated tubular 
members are fomied by a radial expansion process performed within the wellbore; and 

whwein at least one of the perforated ti^lar members are radially expanded 
into intimate contad with the perforated wellbore casing. 
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39. The apparatus of daim 38. wAierein the perforated tubular members that are 
radiaiiy expanded into hfimate contact wth the perforated casing comprese the 
subterranean formation. 

40. A method of isolating a first subterranean zona from a second subtenanean 
zone In a weBbore that Indudas a perforated casing that traverses the second 
subterranean zone, onnprising: 

pbsHioninB one or more solid tubulars wItWn the wellbore. the eoWd tubulars 
traversing the first subterranean zone; 

positnning one or more perforated tubulars vinthin the wwilbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subiBrraneanzone; 

ladiaily exjanding at least one of the primary solid tubulars arnJ perforated 
tubutars within the weHbore; 

radially expaxling at least one of ttie perforated tubulars into intimate contart 

«^ the perforated casing; 

fluidicly coupling the perforated tubulars and the solid tubulars: and 

prevefillng the passage of fluids from the first subtenanean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone.. 

42. The method of daim 40. further comprising vibrating the second subterranean 
zone to Increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

43. The method of daim 40, father oomprfeing vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate cortfad with the perforated casing. 

44. The method of daim 40, further comprising applying an lmpjdsh« load to the 
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perforated tubulars that are radially exparKied into intimate contact with the perforated 
casing to increase the rete of recovery of hydrocart)ons from the s^xmd sutrterranean 
ane. 

45. A method of extracUr^g materials from a producing subterranean zone in a 
weilboiB, at least a portton of the weBtKsre including a casing and a perforated casing 
that traverses the fvodudng subtenrariean zone, oomprlsing; 

posilioning one or more solid tubulars within the weDbore; 

posiliOTing one or mm perforated tubulars within ttie wellbore each including 
one or nriore radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radiai^ expSnoinQ masi mio ui uiv luwuioio oiiu ulc |/oiiwia%vM Miwviutw 

witMntheweBbore; 

radially expanding at least one of the perforated tubulars into Intimate contaQt 
with the perforated casing; 

fluldlcly coupling the solid tubidars with the casing; 

fluldlcly coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with tt^ producing 
subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radiady 
expanded into intimate contact vnth the perforated casing compress the produdng 
sutyterranean zone. 

47. The method of dalm 45, further comprising vilwating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbcms from the produdng 
subtetranean zone. 

48. The method of daim 45, further comprising vibrating the produdr^ 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of daim 45. further comprising applying an impulsive load to the 
perforated tubulars that are radially exparnjed into intimate contact with the perforated 
tuliulars to increase the rate of recovery of hydrocartwns from the producing 
subieiranean zone. 

50. A system for isolating a first subterranean zone from a second subtenanean 
zone in a wellbore that includes a perforated casing that traverses the second 
subtenanean zone, oontprising: 

means for positioning one or more solid tubulars within the weObore. the solid 
tubulars traveling tlie first subterranean zone; 

means for po^oning one or more perforated tubulars within the wellbore each 
Including one or more radiai passages, the perforated iubuiars traversing the second 
sutytwranean zone; 

means for radially expanding at least one of the solM tubulars and perforated 
tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

nrteans for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for prevenfing the passage of fluids from the first subtenanean zone to 
the second subtenBnean zone within ttie wellt)ore external to the solid tubulars and 
perforated tubulars. 

51 . The system of claim 50, wherein the means fw radially expanding at least one 
of the perforated tubulars Into intHnate contact with the perforated caslr^ comprises 

means for compressing the second subterranean zone. 

' 52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of reoov^ of hydrocarboi^ fnmi the second 
subterrane»i zone. 

63. The system erf daim 50, further comprising means for vibrating the second 
sutrterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate oontad with the perforated casing. 
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54. The system of claim 50, further comprising means for applying an impulsive 
toad to the perforated tubiters thai are radially expanded into Intimate contact \Mth the 
perforated casing to increem the rate of recovery of hydrocarbons from the second 
subtsrrsrtesn zone. 

55. A system for extraclHng materials from a producing sutsterrmean zone a 
wellbore, at least a portion of the welitxm inducfihg a casing and a perforated casing 
that traverses the producing sutytonanean zone, comprising; 

means for positioning one or more solid tubulars within the welltxra; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more neidial openings, the perforated tubulaurs traversing the producing 
subtenane^i zona; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluldicly coupling the so&l tubulars with the cas^g; 

means for fluididy coupling the perforated tutHilars wWi the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; and 

means for fluididy cojpling at least one of the perforated tubulars with the 
[Modudng subterranean zone. 

56. The system of claim 55, whereh the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with the perforated casing comprises 
mear^ 

for compressing the producing suUenanean zone. 

57. The system of dalm 55, forther comprising means for vibratbig the produdng 
subterrariear) zone to Increase ttie rate <rf recovery of hydrocahtK)n8f^ . 
subterranean zone. 

58. The system of dalm 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passa^ of the perforated bibUlars that are 
radially expanded into intimate oontad with the perforated casing. 



95 



59. The system of daim 55, further comprteing means for applying an invuteive 
load to the perforated tubulars that are radiaily expanded into intimate oontact with the 

oarfbrated casho to increase the rate of recovery of hydrocarbons from the producing 

I — — ■ ^ 

S subterranean zoneL 

60. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more extemal seals; 

one or more perforated tubular members each irwiuding radial passages 
coupled to the solid tubular members: and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the Interior surfaces of one or more of the perforated tubular 
16 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomied within ttie wellbore; md 
wherein the perforated tubular Bners are fonned by a radial expansion process 
20 perfomied within the wellbore. 

61. A method of Isolating a first subterranean zone from a second subterranean 
zone in a weHbore, comprisbig: 

positioning one or more solid tubulars within the wellbore. the soKd tubulars 
25 traversing the first subtenranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. flie perforated tubulars traversing the second 
subterranean zone; 

radiaily expanding at least one of the solid titulars and perforated tubulars 
30 wititin the wellbore; 

fluidlcly coupling tiie perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first Sutyterranean zone to the second 
subterranean zone within the vyellbore extemal to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tutnjlar liners within the interior of one or 
more erf the perforated kitsulars; and 

radialiy expanding and plasticaiiy deforming the perforated tubidar iiners within 

5 

62. A mettKxl of extracting materials from a producing subtenanean zone in a 
weliiTore, at least a portion of the welltx)re inducbig a casing, comprising; 
positioning one or more solid tubut^s within the weHbore; 
positioning one or more perforated tubulars each Including one or more radial 
10 passages within the wtilbore, the perforated tubulars traverwng the produdng 
subtenanean zone; 

radiaiiy expanding at least one of the sdiU tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the soTk) tubulars with the casing; 
1 5 fiuidldy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subtenranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

20 positioning one or more perforated tubular liners within the Interior of one or 

more of ttte perforated tubulars; and 

radially expanding and plastically defomiing the perforated tubular linei:s within 
the Interior of one or more of ttie perfbrated tubulars; 

25 63. A system for isolating a first subtenanean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more soBd tidMJlars within the wellbore, the solid 
ti^tars traversing the first subterranean zone; 

means for positioning one or rrare perforated tubulars each Induding one or 
30 more radial passages within the weBbore, the perforated tubulars traversing the second 
subterranean zone: 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zpne wItWn the wellbore externa! to the primary solid tubulars 
and pirated tubulars; 

means for pc^i»ing one or more perforated tubular liners within ttie interior of 
one or mom of the perforated tubulars; and 

means for radiaUy expanding and plastically defomiing the perforated tubular 
liners within the Int^r of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, compfising; 

means for positioning one or more solid tubulars within the wdlbore; 

^^^m. nno nr nwD nArfriRitAH tiibulars each inciudina one or 

more radial passages within the wellbore, the perforated tubulare traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and ttie 
perforated tubulars wimin the wellbore; 

means for fluidldy coupling the soDd tubulars with the casing; 

means for fluidldy coupling the perforated tubulare with the solid tubulare; 

rneans for fluicflcty Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore: 

means for fluldbly coupBng at least one of ttie perforated tubutere with the 
fTOdudng subterranean zone; 

means for positioning one or more perforated tubular iinere within the interior of 
one or more of the perforated tubulars; and 

means for radialty expanding and plastically defonning the perfbrated tubular 
Iinere wimin the Weiior of one or more of the perforated tidMilare. 

65. An apparatus, comprising: 

a zonal isolation assembly oompilsing: 

one or more solid tidauiar members, each solid tubidar member induding one or 
more external seals; 

two or more perforated tubular members each Induding radial passages 

coupled to the solid tubular members; and 

one or more one-way valves for controUably fluididy coupling the perforated 
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tubular members; and • 

a shoe odupted to the zonal isoiaiion assenrtbly; 

wherein at least one of the solid tubular members and the (^rforated tubidar 
pr.sn*sra srs termed by a radis! expansion process psrfKmed. witwn the weHbora. 

5 

66. A method of Isolating a first subtmanean zone from a second subterranean 
zone having a plurafity of producing zones in a welixm. compdsbig: 

positiorung one or more solid tubulars wHNn the wellbore. the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tutHilars each induding one or more radial 

passages vrithln the wellbore, the perforated tubulars traversing the second 
subtenafiesHi Wm] 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

15 fluidldy ooufrfing the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventhg flukJs from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extrading materials from a wellbore having a plurality of producing 
subtenanean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perfc^ated tubulars each ffiduding one or more radial 

passages within the wellbore. the perforated tubulars traversing tlie producing 
subtenaniaan zones; 

radially expanding at least one of the solid tubulars and the perfbrated tubulars 

within the wellbore; 
30 fkjldidy coupling the sdkl tubulars vi^th the casing; 

fluididy coupling the perforated tubulars with the soM tubulars; 

fluidldy Isolating the produdng subterranean zone from at least one other 
subtenane^ zone within the wellbore; 

fluidldy coi4>ling at least one of the perfbrated tubulars with the produdng 
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subterranean zone; 

preventing fluids frm passing from one of the producing zones that has not 
t>een depleted to one of the producing zones that has been depleted. 

68. A system for isolating a first sid^erranean zone from a second subterranean 
zone having a plurality of producing zones in a weDbore, comprising: 

means for positioning one or more solid tubulars within the welibora. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 

rriore radial passages within the weObore, the perforated tubulars traversing ttie second 

subtmanean zone; 

<xr ra#4tciiKr ovAonHinn at iao«t nno of thA nfiWd tiihulars and DdrfoTated 

fli^ailO iw« idWicavi/ vf^^ttmuw^ i^^-inw* w><v — — ^ •- - i 

tubulars within the wellbore; 

means for fluldldy coupling the perforated tubulars and the sdid tubulars; 

means for preventing' the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wellbore external to the primafy solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubulars; and 

means for preventing fluids fipom passhig from <me of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracUng materials from a plurality of producing subterranean 
2dr>es in a wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zones; 

means for rediaBy expanding at least one of the .soUd tubulare and the 
perforated tubulars within the wel&xm; 

mear^ for fluidicly coupling the sofid tutnilars with the casing; 

means for fluidicly coupBng the perforated tubulars with the solid tubulars; 

means for fluidicly Isolating the producing .subtenanean »ne from at least one 
other subterranean zone within the wellbore; . 
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means for fluididy coupling at least one of the perforated tubulars v^th the 
producing sutrterranean zone; 

meane for positicming one a* more perforated tubular Briers within the interior of 
AT mofs of the psfftvAtsd tubulAfsr and 
5 niieans for preventing fluids frorn pasei producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothermal energy from a subterranean formation 
oomahiing a source of geothemr^ energy, comprising: 

10 a zonal isoteition assembly positioned wlttiin the subterranean formation, 

comprising: 

more external seals; 

one or mora perforated tubular rnembers each including radial passages. 
1 5 coupled to the solid tubuteu* members; and 

one or more perforated tubular liners each including one or more radal 
passages coupled to the interkar surfeoes of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion prc»ess perfbnned wHhln the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone inckKflng a source of geothermal energy in a wellbore, comprising: 

25 positioning one or more soDd tubulars within the wellbore, the solid tubulars 

traversing the first subtarramean zone; 

positioning one or liiore perforated tubulars eabh including one or more radial 
pass^ within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventlr^ the passage of fluids from the ftat subtenanean zone to the second 
subterranean zone within the wellborB external to the primary s(4id tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubutar liners within the interior of one or 
more of the perforate tutxilars; and 

rarfeiiiy eKpsndlns and ntestteany dafonning the perforated tubular liners wittiln 
the interior of one or more of tte perforated tubulars. 

72. A method of extracting geothennal energy from a subterranean geothennal 
zone in a weRbore. at least a portion of the weDbore including a casing, comprising; 

posUoning one or more solid tubulars within the wellbore; 
posiBonIng one or more perforated tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the subterranean 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wiMnthewelibore; 

fluldidy coupling the solid tubulars wim the casing; 

fluididy coupling the perforated tubulars with the solW tubulars; 

fluldidy Isofating the subterranean geothennal zone from at least one other 
subtenanean zone within the weBbore; and 

fliridldy coupling at least one of the perfbrated tubulars with the subtenanean 
geothennal zone. 

73. A system for isolating a first subterranean zsone from a second geolhemial 
subterranean zone in a wellbore. comprising: 

means for pnitiorong me or more solid tubulars within the wellbore, the sdid 
tubulars traveling the first subtenanean zone; 

mesms for positioning one or more perforated tubulars each including one or 
more radial passages witMn the weHbore. the perforated tubulars traversing the seoorxl 
geothermal subterranean zone; 

means for radiaDy expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy couplir^ the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subtenanean zone witWh the wellbore mtemat to ttie primary 
solid tubulars and perfected tubulars. 
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74. A system for extracting geothermal energy 1mm a subterranean geottiemuil 
zone m a wetlbore, at least a portion of the wen)ore induding a c^g, conQ>rising: 

means for positioning one or more soHd tubidars within the weUbore; 

means lor po^oning one or more perforated tut»uidrs each indiKfing one or 
more radidi passages within the welibqre. the perforated tutsulars travermng the 
subterranean geothemial zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidldy coupling the solid tubulars with the casing; 

MAane W fii uHtf4ii tfVM inHivi thA nnrfQratad tubulars with the solid tut)ulars: 

means for fluWidy Isolating the subterranean geotheimal zone from at least one 
other subterranean zone within the wellbtxe; and 

nieans for fluididy coupling at least one of the perforated tubulars with the 
subterranean geothennal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid M»ular member including one or 
more external seals; 

one or more perforated tubular members , each including one or more radial 
pasiMig#ff coupled to the solid tubujar mwnt)ere; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
membere are fbrmed by a redial expansion process perfbmned within the wellbore; and 

wher^n the radial passage of at least one of the perforated tubular members 
are cleaned by fUrttier radial expansion of the perforated tubular members within the 
weiibore. 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within Ihe weUbore. the solid tubulars 
traversing the first subterranean zone; 
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l»sitioning one or more (mforated tubulars within the wellbofe each including 
bne or more radiai passages, the perforated tubulars traversing the second 
subtenanean zone; 

radieliy expandb^g at least one of the primary solid tubulars and perforated 
5 tubulars within the welibore; 

flirididy coupling the perforated tubidars and the soTid tidHdars; 

preventhg the pe»sage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solM tubulars and perforated 
tubiriarsjand 

10 cleaning materials from the radial passages of at least one of the perforated 

ttd)ulsHS by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a produdrtg subterranean zone in a 
wellbore. at least a portion of the wellbore Including a casing, comprishg; 
1 5 positioning one or more solid tubulars within the wellbore; 

positioning one or rhore perforated tubulars within tti6 wetlbore each including 
one or more radial passages, the perforated tubulars traversing the produdrtg 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perfcxated tubulars 
20 wItMn the wellbore; 

fluididy coupling the solkl tubulars with the cas^; 
fluididy coupling the peffbratad tubulars with the solid tulMJiars; 
fluididy isolating the ^udng subterranean zdne from at least one other 
subtenanean zone within ttie wellbore; 
25 fhiidicly coupling at least one of the perforated tubulars with the producing 

8id>terranean zorA; 

monitoring the operating temperatures, pressures, and flow rates within one or 

mwe of ttte perforated tubulars; and 

cleaning materials from the radial passages of at least ore of *» perforated 
30 tubulars tv further radial expansion of fl« perforated tubulars vidthlnttwweHbore. 

78. A system for isolating a first subtenanean zone from a second subterranean 
zone in a wellbore. comprising: 
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means for positioning one or more solid lubulars within the wellbore/the solid 
tubuiais traversing the first sutrterranean rone; 

means far positioning one or more perforated tubuiars within the welltx)re each 
incSuding one or mors rsdis! passages, Sse perforated tubLters travfer&irw the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubuters anid perforated 
tubi^ within the wellbore; 

means for fluldidy coupling the perforated tubuiars and the solid tubuiars; 

means for preventing the passage of fluids from «w first subterranean zone to 
10 • the second subteiranean zone virtlhin the wellbore external to the solkJ tubuiars and 
perforated tubuiars; and 

moans lOr cteaning fiicausiiaia iium uis isuku |#«€>9at|v« — • — 

perforated tubuiars l)y further radial expansion of the perforated tubuiars within the 
weUbore. 

15 

79. A system for extracting materials from a producing subterranean zone in a 
vraliboie, at toast a portion of the wellbore including a casing, connprising; 
means for positioning one or more solid tubuiars within the wellbore: 
means for positioning one or more perforated tubuiars wiOwn the wellbore each 
20 including one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars witMn the wellbore; 

means fbr fli^dldy coupling ttie soHd tubuiars with Oie casing; 
25 meansfbrfluidlcly coupling the perfbratedlubularB with the solW tubuiars; 

means for HuWIdy Isolating the producing subtenanean zone from at least one 
other subterranean zone wItMn the weflbore; 

means fbr fluldlcly ooupHng at least one of the perlbraled lubulars with the 
producing subtenanean zone; and 
30 means fdr cleaning materials from the radial passages of at least one of the perforated 
tubuiars by further radial expansion of the perforated tubuters within the wellbore. 
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□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



